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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials. may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense (DOD) initiated various 
programs to investigate and remediate conditions related to suspected past 

,- releases of hazardous materials at their facilities. 

One of these programs is the InstallationRestoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) as amendedby the Superfund Amendments and Reauthorization 
Act (SARA), the Resource Conservation and Recovery Act (RCRA), and the Hazardous 
and Solid Waste Amendments (HSWA) of 1984. These acts establish the means to 
assess and clean up hazardous waste sites for both private-sector and Federal 
facilities. The CERCLA and SARA acts form the basis for what is commonly known 
as the Superfund program. 

Originally, the Navy's part of this program was called the Naval Assessment and 
Control of Installation Pollutants (NACIP) program. Early reports reflect the 
NACIP process and terminology. The Navy eventually adopted the program structure 
and terminology of the standard IR program. 

The IR program is conducted in several stages as follows: 

. preliminary assessment (PA), 

. site inspection (SI) (formerly the PA and SI steps were called the 
initial assessment study under the NACIP program), 

. remedial investigation and feasibility study, and 

. remedial design and remedial action. 
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The Southern Division, Naval Facilities Engineering Command manages and the U.S. 
Environmental Protection Agency and the Florida Department of Environmental 
Protection (formerly Florida Department of Environmental Regulation) oversee the 
Navy environmental program at Naval Air Station (NAS) Whiting Field. All aspects 
of the program are conducted in compliance with State and Federal regulations, 
as ensured by the participation of these regulatory agencies. -- 

- 

Questions regarding the CERCLA program at NAS Whiting Field should be addressed 
to Ms. Linda Martin, Code 1859, at (803) 820-7341. 
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EXECUTIVE SUl'@fARJ! .rarpq 

A remedial investigation and feasibility study (RI/FS) is being conducted at 
Naval Air Station (NAS) Whiting Field in Milton, Florida, by Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) as part of the 
Department of Defense (DOD) Installation Restoration (IR) program. The IR 
program was designed to identify and abate or control contaminant migration 
resulting from past operations at naval installations. 

A phased approach was implemented to conduct the remedial investigation (RI). 
Phase I was completed in May 1992. The subsequent phases of the RI were 
designated as Phase IIA and Phase IIB. Fieldwork for Phase IIA was completed in 
March 1994. RI Phase IIB was completed in November 1996. 

This RI report contains the results of assessment activities used to characterize 
site-specific chemicals detected in environmental media (soil and groundwater) 
at Site 12, Tetraethyl Lead Disposal Area at NAS Whiting Field. Data obtained 
from these activities were used to evaluate the nature and extent of contamina- 
tion at the site and support feasibility studies (if required) and baseline risk 
assessments. Human health and ecological baseline risk assessments are included 
within the RI report. 

The fieldwork conducted during the RI included the following tasks: 

i'- 

. subsurface soil sampling, 

. surface soil sampling, 

. monitoring well installation, 

. groundwater sampling, and 

. hydrogeologic investigations. 

The following conclusions are based on results of the RI investigation activities 
at Site 12, Tetraethyl Lead Disposal Area, NAS Whiting Field. 

. The subsurface soil encountered at Site 12 consisted of alternating 
layers of sand, silt, and clay. No continuous clay confining layers 
were identified during the RI. 

. Groundwater flow is southeast across the site towards Big Coldwater 
Creek. Big Coldwater Creek is located approximately 9,000 feet 
downgradient of the site. The average horizontal hydraulic gradient , 
for the site area is 0.0029 feet per foot (ft/ft). The geometric 
mean for the hydraulic conductivity data in the site area was 8.38 
feet per day (ft/day) and the average seepage velocity was 0.074 
ft/ft. 

. Four inorganic analytes (arsenic, calcium, iron, and lead) were 
detected in one or more surface soil samples at concentrations in 
excess of background screening concentrations. Four inorganic 
analytes (aluminum, arsenic, iron, and vanadium) were detected at 
concentrations that exceed residential values for either the USEPA 
Region III risk-based concentrations (RBCs) or Florida soil cleanup 
target levels (SCTLs). However, only arsenic was detected at 
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concentrations exceeding industrial standards for USEPA Region III 
RBCs or Florida SCTLs. ,- 

Nine inorganic analytes (barium, calcium, cobalt, lead, magnesium 
manganese, mercury, potassium and sodium) were detected at concen- 
trations exceeding the background screening concentrations in 
subsurface soil samples. However, none of the analytes were 
detected at concentrations exceeding the industrial standards of 
USEPA Region III RBCs or Florida SCTLs. Arsenic and vanadium were 
detected at concentrations exceeding the Florida residential SCTL 
but below the industrial SCTL. 

. Twelve inorganic analytes were detected in groundwater samples 
collected from Site 12 monitoring wells. The inorganic analytes 
calcium and vanadium were detected at levels exceeding the back- 
ground screening concentrations. The detected concentrations of 
thallium and vanadium did not exceed the Florida maximum contaminant 
levels (MCLs). Federal MCLs for these compounds do not currently 
exist. 

. The human health chemical of potential concerns (HHCPCs) detected in 
surface soil, subsurface soil, and groundwater do not pose unaccept- 
able carcinogenic risks to the evaluated receptors based on a 
comparison to the USEPA target risk range. 

. The total ELCR at Site 12, associated with ingestion of soil by a 
hypothetical future resident (9x10V6) exceeds Florida's target risk 
level of concern of 1~10~~ due to arsenic. 

_-- 

. The background levels of arsenic at Site 12 exceed Florida residen- 
tial SCTLs and may result in an unacceptable carcinogenic risk. It 
is likely that naturally occurring arsenic contribute to the FDEP 
target risk-level exceedance. 

. The surface soil, subsurface soil, and groundwater noncancer risks 
are below USEPA and FDEP target levels for all potential current and 
hypothetical future receptors. 

. The results of the ERA suggest that risks are not predicted for 
ecological receptor populations at Site 12. 

. Risks were not identified for terrestrial wildlife resulting from 
exposure to ECPCs in surface, soil; therefore, reductions in 
survivability, growth, and reproduction of wildlife receptor 
populations of Site 12 are not expected to occur. 

. The results of the invertebrate toxicity testing (earthworm survival 
and growth tests) showed no acute or chronic toxicity to earthworms. 
Therefore, risks to terrestrial invertebrate are not anticipated. 
Although a reduction in lettuce seed germination was observed in two 
of the surface soil samples (12N00201 and12N0501), there was no 
apparent correlation between any of the ECPC concentrations and 
observed responses. It is likely that a non-ECPC stressor (i.e., 
another physical, chemical, or biological stressor) is responsible 

.- 
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for germination inhibition at Site 12. The site is overgrown 
suggestion that native plant species are capable of surviving, 
growing, and reproducing at Site 12. 

Based on the results and conclusions of the remedial investigation, a feasibility 
study is recommended for Site 12, the Tetraethyl Lead Disposal Area to address 
the presence of arsenic in surface soil. 

Although groundwater analytical results, summaries, and conclusions are included 
in the RI report, the groundwater at NAS Whiting Field has been designated as a 
separate site (Site 40, Facilitywide Groundwater). Therefore, chemicals in the 
groundwater that pose. a threat to human and ecological receptors will be 
evaluated as part of the Site 40 RI and FS. The Site 40 assessment will 
supersede the evaluation presented in this report. 

,- 
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1.0 INTRODUCTION 

Harding Lawson Associates (HLA), under contract to the Department of Navy, 
Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) is 
submitting this Remedial.Investigation (RI) Report for Site 12, Tetraethyl Lead 
Disposal Area, at Naval Air Station (NAS) Whiting Field located in Milton, 
Florida. The RI Report for Site 12 is' one in a series of site-specific reports 
being completed in conjunction with the NAS Whiting Field General Information 
Report (GIR) (ABB Environmental Services, Inc. [ABB-ES], 1998) to summarize the 
previous investigations and to present the results of the RI. 

The Remedial Investigation and Feasibility Study (RI/FS) is being conducted on 
behalf of the Navy at NAS Whiting Fieldunder contract No. N62467-89-D-0317. The 
RI was conducted in three phases. The Phase I RI field program was completed in 
May 1992. The Phase IIA RI field program was conducted between May 1992 and 
March 1994. The Phase IIB RI field program was completed in November 1996.. 

Installation Location and Descriotion. NAS Whiting Field is located in Santa 
Rosa County, in Florida's northwest coastal area, approximately 7 miles north of 
Milton and 20 miles northeast of Pensacola (Figure l-l). NAS Whiting Field 
presently consists of two air fields separated by an industrial area. The 
installation is approximately 2,560 acres. Figure 1-2 presents the installation 
layout and locations of RI/FS sites at NAS Whiting Field. A complete description 
of historic operations at the facility is presented in Section 1.3 and Appendix A 
of the NAS Whiting Field GIR (ABB-ES, 1998). 

1.1 PURPOSE OF THE RI/FS. The purpose of the NAS Whiting Field RI is to 
identify and characterize the nature and extent of chemicals in environmental 
media and potential risks to human and ecological receptors that might be posed 
by toxic or hazardous chemicals present on site. The chemicals were potentially 
released to the environment during past waste disposal practices or spills. The 
data collected during the RI field program will also be used in a feasibility 
study (FS) (if necessary) to screen, evaluate, and select remedial alternatives 
to provide permanent, feasible solutions to environmental impacts that may be a 
result of past waste disposal practices or spills. 

1.2 SITE DESCRIPTION. Site 12 is less than 0.1 acre in size and is located in 
the southeastern part of the facility adjoining Site 11 (Figure l-2). The 
disposal area consists of six earth-covered sludge mounds within a fenced area 
of approximately 100 feet by 25 feet. The mounds range from approximately 3 to 
5 feet in height and 5 to 10 feet in diameter. Each sludge pile reportedly 
contained approximately 200 to 400 gallons of sludge. The piles are composed of 
tank bottom sludge generated from cleaning the north and south aqua system fuel 
storage tanks and fuel filters. The piles are reported to be contaminated with 
tetraethyl lead, a component of aviation gasoline (AVGAS). Disposal of the 
sludge reportedly occurred inMay 1968. Background information was gathered from 
the Initial Assessment Study (IAS) (Envirodyne Engineers, Inc., 1985). 

f-=- The "Y" drainage ditch, which is not concrete-lined, is located immediately 
adjacent to the southern border of the site and receives any surface runoff from 
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the area, The drainage ditch ultimately discharges to Big Cold Water Creek, 
approximately 1.7 miles east of the site. 

1.3 REGULATORY SETTING. The Navy Installation Restoration (IR) program was 
designed to identify and abate or control contaminant migration resulting from 
past operations at naval installations. The IR program is the Navy response 
authority under Section 120 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980 as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986 and Executive Order 12580. 
CERCLA requires that Federal facilities comply with the act, both procedurally 
and substantively. SOUTHNAVFACENGCOM is the agency responsible for the Navy IR 
program in the southeastern United States. Therefore, SOUTHNAVFACENGCOM has the 
responsibility to process NAS Whiting Field through preliminary assessment (PA), 
site inspection (SI), RI/FS, and remedial response selection in compliance with 
the guidelines of the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) (40 Code of Federal Regulations [CFR] 300). 

Section 105(a)(8)(A) of SARA requires the U.S. Environmental Protection Agency 
(USEPA) to develop criteria to set priorities for remedial action for chemicals 
detected in environmental media based on relative risk to human health and the 
environment. To meet this requirement, USEPA has established the Hazard Ranking 
System (HRS) as Appendix A to the NCP. First promulgated in 1982, the HRS was 
amended in December 1990, effective March 14, 1991 (55 Federal Register No. 
241:51532-51667), to comply with requirements of Section 105(c)(l) of SARA to 
increase the accuracy of the assessment of relative risk. The HRS has been 

/---- substantially revised and is designed to prioritize sites after the SI phase of 
the CERCLA process. 

The HRS score for NAS Whiting Field was generated in 1993. The score was 
sufficient to place NAS Whiting Field on the National Priority List (NPL). 

In January 1994, the USEPA placed NAS Whiting Field on a proposed list of sites 
to be included on the NPL (40 CFR 300, Federal Register, January 18, 1994), and 
on May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994 
(40 CFR 300, Federal Register, May 31, 1994). As a result, the RI/FS for NAS 
Whiting Field must follow the requirements of the NCP, as amended by SARA, and 
regulatory guidance for conducting RI/FS programs under CERCLA. 

1,4 REPORT ORGANIZATION. The RI Report is organized into ten chapters (Chapte.rs 
1.0 to 10.0). Chapter 1.0 presents the purpose, site description, and regulatory 
setting for the RI at NAS Whiting Field. Chapter 2.0 summarizes previous 
investigations. Chapter 3.0 presents the investigative methodology for Phase IIA 
and Phase IIB of the RI. Chapter 4.0 presents the site-specific data quality 
assessment. Chapter 5.0 discusses the investigative results of the assessment. 
Chapter 6.0 presents the Human Health Risk Assessment (HHRA), and Chapter 7.0 
presents the Ecological Risk Assessment (ERA). Chapter 8.0 discusses the fate 
and transport of chemicals determined to be human and/or ecological chemicals of 
potential concern. Chapter 9.0 provides a summary of the conclusions and 
recommendations. Chapter 10.0 presents professional review certification. 
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2.0 PREVIOUS INVESTIGATIONS 

.This chapter summarizes the previous investigations at Site 12, Tetraethyl Lead 
Disposal Area, at NAS Whiting Field. Previous investigations include an IAS, 
Verification Study, and the Phase I of the RI. 

2.1 INITIAL ASSESSMENT STUDY. Background information was gathered for the IAS 
(Envirodyne Engineers, Inc., 1985) by conducting a record search, performing an 
on-site survey, and conducting interviews with long-time employees and retired 
personnel familiar with the site. Interviews with facility personnel and record 
reviews indicated that prior to the 1970s most of the hazardous waste was 
disposed of at various on-base disposal'pits. No environmental samples were 
collected during the study. 

Envirodyne Engineers, Inc., recommended in the IAS that a confirmation study be 
completed based on the types of wastes possibly disposed of at the site, the 
potential for off-site migration, and the presence of human and ecological 
receptors. The confirmation study would typically consist of two parts: 
verification and characterization; however, only the verification phase was 
conducted. 

2.2 VERIFICATION STUDY. The Verification Study (Geraghty & Miller, 1986) at 
Site 12 included the collection of two composite soil samples from within the 
soil piles, installation of a single well (UHF-12-l), and the collection of one 
groundwater sample. The soil samples were analyzed for total lead and extraction 
procedure (EP) toxicity for lead. Analytical results for total lead were 4. and 
11 milligrams per kilogram (mg/kg). The EP toxicity tests indicate that lead was 
not detected above the detection limit of 0.01 milligrams per liter (mg/R). 

Monitoring well WHF-12-l was installed to a depth of 112 feet below land surface 
(bls). One groundwater sample wascollected and analyzed for benzene, toluene, 
ethylbenzene, and xylenes; naphthalene; ethylene dibromide (EDB); and lead. Lead 
was detected in the groundwater sample at a concentration below Florida's primary 
drinking water regulations in 1986. No organic compounds were detected in the 
groundwater sample. 

2.3 RI PHASE I INVESTIGATION, 1990-1992. In December 1990, HLA, under contract 
to the Department of the Navy, SOUTHNAVFACENGCOM, initiated an RI at NAS Whiting 
Field. The objective of Phase I of the RI was to characterize the nature and 
extent of contamination at sites identified during the IAS. The Phase I RI 
program addressed 14 of 18 previously identified sites at the installation. 

The RI Phase I investigation at Site 12 consisted of the collecting six soil 
samples from the center of the waste piles and collecting two groundwater samples 
using a piezocone penetrometer test (PCPT) and Bengt-Arne-Torstensson (BAT) 
sampler (Figure 2-l). 

The soil samples were analyzed for total lead and for Resource Conservation and 
Recovery Act (RCRA) corrosivity, ignitability, and toxicity (ABB-ES, 1992a). No 
evidence of ignitability or corrosivity was present. Samples appeared to be 
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fine- to medium-grained sand with no visible evidence of staining or odor. Soil 
pH ranged from 6.0 to 6.71, which is typical for soil in the area of NAS Whiting 
Field. None of the toxicity characteristic leaching procedure (TCLP) organic or 
inorganic analytes were detected in the extracts with the exception of barium 
(0.14 to 0.41mg/R). The RCRA regulatory limit for barium is 100 mg/R. No lead 
was detected in the extract (detection limit of 0.1 mg/R). Each soil sample did 
contain detectable concentrations of total lead. Concentrations detected ranged 
from 9.7 to 30 mg/kg, which was determined to be within background levels. 

On April 11 and April 13, 1991, two groundwater samples and a duplicate were 
collected from a single location at Site 12 using a PCPT and BAT sampler (Figure 
2-l). The sampling location was later determined to be located northeast and 
hydraulically crossgradientofthe site (ABB-ES, 1995a). The groundwater samples 
were collected at102 feetbls (WHF-12-WP-Ol-Olwith duplicate WHF-12-WP-Ol-OlA) 
and 162 feet bls (WHF-12-WP-01-02) and analyzed for volatile organic compounds 
(VOCs) and target analyte list (TAL) inorganic analytes at an off-site labora- 
tory. 

Acetone and carbon disulfide were detected in the samples, but were interpreted 
to be artifacts resulting from decontamination procedures. Seven inorganic 
analytes (barium, calcium, copper, iron, manganese, sodium, and zinc) were 
detected. Detailed results are summarized in the RI Phase I Technical Memorandum 
No. 5 (ABB-ES, 1992b). 
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3.0 FIELD INVESTIGATIVE METHODS 
,@-Y 

Field investigative techniques used during the RI to collect the data are 
described in the RI/FS workplan, Volume II (E.C. Jordan, 1990), which provides 
descriptions of sampling methods, field personnel responsibilities, sample 
management, chain of custody, project documentation, change in field methods, 
protocols on corrective actions, decontamination procedures, waste management 
handling, and other general project standards and procedures in Section 3.1, 
General Site Operations. 

Field and laboratory quality assurance and quality control (QA/QC) requirements 
for the RI activities comply with the RI/FS Quality Assurance Project Plan (QAPP) 
located in Appendix A of the RI/FS workplan, Volume II (E.C. Jordan, 1990). 
Health and safety requirements were in accordance with the general Health and 
Safety Plan located in Volume III of the RI/FS workplan (E.C. Jordan, 1990). 

Field investigative methods not covered in the documents identified above are 
described in Technical Memorandum No. 7, RI Phase IIB Workplan (ABB-ES, 1995b) 
and in the NAS Whiting Field GIR (ABB-ES, 1998). 

These field and laboratory investigation techniques are in general conformance 
with USEPA standard operating procedure (USEPA, 1991a and 1996a) and were 
followed during the RI sampling and analysis program. 

Following the RI Phase I, two additional phases of RI activities were conducted 
at Site 12. Phase IIA investigations were conducted at NAS Whiting Field from 
1992 to 1994. At Site 12 these investigations consisted of subsurface soil 
sampling and groundwater sampling. A detailed summary of the Phase IIA work is 
presented in RI/FS Technical Memorandums No. 1 through No.6 released in 1994 and 
1995. Based upon additional data needs, the RI Phase IIB was carried out during 
1995 and 1996. The proposed Phase IIB work was presented in the RI/FS Technical 
Memorandum No. 7, Phase IIB Workplan (ABB-ES, 1995b). At Site 12, RI Phase IIB 
activities included surface soil sampling, subsurface soil sampling, installation 
of a monitoring well, and groundwater sampling. 

The following sections provide a brief description of the Phase IIA and Phase IIB 
field investigation and sampling methodologies at Site 12. 

3.1 SURFACE SOIL ASSESSMENT. In December 1995 and January 1996, six surface 
soil samples were collected across Site 12 as part of the Phase IIB investiga- 
tion. 

The six surface soil samples (sample designations 12SOO101, 12500201, 12500301, 
12500401, 12500501, and 12SOO601) were collected to characterize both the sludge 
mounds and surrounding soil adjacent to the mounds (Figure 2-l). The six surface 
soil samples were collected from the land surface to a maximum depth of 12 inches 
bls using a decontaminated stainless-steel auger. Soil samples were described 
using the Unified Soil Classification System and recorded in a bound field 
logbook by HLA personnel. All samples were analyzed for target compound list 

i"l- (TCL) VOCs, semivolatile organic compounds (SVOCs), pesticides and poly- 
chlorinated biphenyls (PCBs), TAL inorganic analytes, and total petroleum 
hydrocarbons (TPH). 
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Background screening criteria were established by collecting background samples 
across the installation from eachU.S. Department of Agriculture (USDA) soil type 
identified at NAS Whiting Field. These data are presented in Subsection 3.3.1 
of the GIR (ABB-ES, 1998). The arithmetic mean of analytes detected in the 
background soil samples was calculated by summing individual analyte concentra- 
tions and then dividing the sum by the number of samples from which the analytes 
were detected. Samples were then compared to twice the arithmetic mean of 
analyte concentrations detected in background surface soil samples associated 
with the Troup loamy sand soil type. The surface soil sampling results are 
discussed in Section 5.3 of this report. 

-. 

3.2 SUBSURFACE SOIL ASSESSMENT. Subsurface soil samples were collected at Site 
12 during both the Phase IIA and Phase IIB investigation. During the Phase IIA 
eight samples were collected from the interface between the mounds and the 
natural ground surface during the Phase IIA. Samples 12-SS-01 to 12-SS-08 were 
collected at depths ranging from 2.2 feet to 3.8 feet at mounds A through E 
(Figure 2-l). The soil samples were collected using a decontaminated stainless- 
steel auger. The sample were transferred from the auger bucket into a glass bowl 
using a stainless-steel spoon. The samples were thoroughly mixed in a glass bowl 
prior to transferring into laboratory sample containers. The samples were 
analyzed for TAL metals and cyanide. 

Two additional subsurface soil samples (sample designations 12B00101and12B00102 
and one duplicate, 12BOOlOlD) were collected at Site 12 during the Phase IIB. 
The samples were collected from a shallow hand-augered boring, 12B00101, located 
south of the site adjacent to the fence (Figure 2-l). Samples were collected at 
5 to 6 feet bls (12BOOlOl and 12BOOlOlD) and at 10 to 11 feet bls (12B00102). 
The samples were analyzed for TCL VOCs, SVOCs, pesticides/PCBs, TAL inorganics, 
and TPH. 

_I_ 

Lithologic data were also recorded during the Phase IIB monitoringwellinstalla- 
tion of WHF-12-2. A 2-foot split-spoon sample was collected for visual inspecti- 
on by an HLA geologist. All data were entered into a bound logbook. A soil 
boring log was constructed for the boring and is presented in Appendix A. Split- 
spoon samples were generally collected at 5-foot intervals during the installa- 
tion of monitoring well WHF-12-2. No analytical samples were submitted for 
analysis from the soil samples collected from the monitoring well installation. 

3.3 GROUNDWATER ASSESSMENT. Groundwater assessment at Site 12 for Phase IIA and 
Phase IIB RI activities consisted of monitoringwell installations, and groundwa- 
ter sampling. 

During the Phase IIA investigation, monitoring well WHF-12-1, which was installed 
during the 1986 Verification Study (Geraghty &Miller, 1986), was sampled for TCL 
vocs , SVOCs, pesticides and PCBs, and TAL inorganic analytes. The groundwater 
samples were collected using a TeflonN bailer after purging the monitoring wells 
with either a submersible pump or bladder pump. Purging and sampling methodology 
was followed as presented in Paragraph 2.1.7.2 of the GIR (ABB-ES, 1998). 

During the Phase IIB investigation an additional monitoring well, WHF-12-2, was 
installed on the south side of the approximate Site 12 boundary (Figure 3-l). 
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WHF-12-2 was completed to depth of 85 feet bls, with a 15 foot screened section 
spanning the observed water table. Complete well construction details are 
presented on Table 3-l. 

In August 1996, both monitoring wells at Site 12 were sampled for the Phase IIB 
investigation. The groundwater samples were collected using low-flow sampling 
techniques. Purging and sampling methodology was followed as presented in 
Paragraph 2.1.7.2 of the GIR (ABB-ES 1998). The groundwater samples were analyzed 
for Contract Laboratory Program (CLP) (Naval Energy .and Environmental Support 
Activity [NEESA] Level D) TCL VOCs, SVOCs, pesticides, PCBs, and TAL inorganics. 
Samples for TAL inorganics were unfiltered (total analysis) if turbidity was 
below 10 nephelometric turbidity units (NTUs). If turbidity was greater than 10 
NTUs , an additional groundwater sample was collected and filtered (dissolved- 
phase inorganics) using a 45-micron filter. The purpose of the additional 
groundwater sample was to assess uncertainty associated with a turbid unfiltered 
groundwater sample. 

Analyses were also conducted to assess secondary water quality parameters and 
provide data for assessing remedial alternatives in the FS. The analyses 
included alkalinity, chloride, sulfates, color, hardness;ammonianitrates, total 
Kjeldahl nitrogen, nitrate and nitrite, pH, phosphorous, total dissolved solids, 
and sulfides. 

The analytical results are presented in Section 5.5 of this report. 
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Table 3-l 
Summary of Monitoring Well Construction Details 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

RI Phase 
Surface 

vlonitoring Well Land Surface TOC Total Well 
Approximate 

Nell of Well Size Elevation Elevation Depth 
Screen Casing 

3esignation Completion (inches) (feet msl) (feet msl) (feet BTOC) 
Interval Length 

(feet BTOC) (feet bls) 

Southeast Disposal Ares 

Site 9, Waste Fuel Disposal Pit 

‘NHF-9-l vs 4 144.66 146.55 118.40 108 to 118 NA 

NHF-9-2 I 4 158.11 161.07 124.35 114 to 124 NA 

NHF-9-3s IIA 2 147.92 150.85 108.24 93 to 108 0 to 77 

site 10, Southeast Open Disposal Area (A) 

NHF-10-1 vs 4 144.19 146.73 118.20 108 to 118 NA 

A/VHF-l O-2 IIA 2 147.78 150.75 113.14 98to 113 NA 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l vs 4 122.48 124.86 128.46 118 to 128 NA 

WHF-11-1s IlA 2 114.91 116.65 54.40 39 to 54 NA 

WHF-1 l-2 I 4 145.19 148.12 125.84 120 to 125 NA 

WHF-1 l-3 IIA 2 114.29 117.19 73.16 58 to 73 Oto46 

WHF-11-4s II6 2 126.13 129.43 79.0 64to79 NA 

WHF-1 l-4D IIB 2 125.79 128.94 109.0 99 to 109 NA 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-1 S vs 4 134.20 136.40 113.40 103 to 113 NA 

WHF-12-2s IIB 2 132.45 135.56 85 70 to 85 NA 

Site 13, Sanitary Landfill 

WHF-13-l vs 4 100.40 102.66 122.90 112 to 122 NA 

WHF-13-l S IIA 2 104.61 108.97 61.30 46 to 61 NA 

WHF-13.11 IIB 2 NR 109.17 93 83 to 93 NA 

WHF-13-2s IIA 2 99.94 102.86 72.41 57 to 72 oto42 

WHF-13-3s IIB 2 81.38 81 A4 41.0 26 to 41 NA 

WHF-13-4s 118 2 80.41 80.37 40.0 25 to 40 NA 

Site 14, Short-Term Sanitary Landfill 

WHF-14-l vs 4 137.83 139.69 153.20 143 to 153 NA 

WHF-14-2 IIA 2 142.86 145.80 118.30 103 to 118 oto94 

Notes: RI = Remedial Investigation. NA = not applicable. 
msl = mean sea level. I = Remedial Investigation Phase I. 
TOC = top of casing. IIA = Remedial Investigation Phase IIA. 
BTOC = below top of casing. 118 = Remedial Investigation Phase IIB. 
bls = below land surface. NR = not recorded. 
VS = Verification Study. 
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4.0 SITE-SPECIFIC DATA QUALITY ASSESSMENT 
>- 

This chapter describes how the data generated during Phase IIB of the RI at Site 
12 were managed and evaluated. Section 4.1 describes the analytical program and 
data management for the RI at Site 12. Section 4.2 summarizes the precision, 
accuracy, representativeness, comparability, and completeness (PARCC) report on 
the data. Section 4.3 presents a summary of the Data Quality Assessment. 

The soil and groundwater samples collected during Phase IIA of the RI were 
qualified according to USEPA functional guidelines for evaluation of organic 
(USEPA, 1991b) and inorganic (USEPA, 1988a) analytical data analyzed using USEPA 
CLP protocol. The data quality objective (DQO) assessment for the Phase IIA soil 
samples is presented in detail in RI Phase IIA Technical Memorandum No. 3 
(ABB-ES, 1995~). The DQO assessment for the Phase IIA groundwater samples is 
presented in detail in RI Phase IIA Technical Memorandum No. 5 (ABB-ES, 1995~~). 

4.1 ANALYTICAL PROGRAM. Environmental and quality control samples collected 
during the Phase IIB of the RI at Site 12 were analyzed using field screening and 
off-site laboratory analytical methods. Quality control data for Site 12 are 
included with sample delivery groups (SDGs) WF007, WFOllB, WF017, and WF028. 
Environmental sampling locations are presented in Chapter 3.0 of this report, and 
sample results are presented in Chapter 5.0 and Appendix C (soil data) and 
Appendix D (groundwater data). 

F--x Environmental samples (surface soil, subsurface soil, and groundwater) were 
collected and analyzed by an off-site laboratory using CLP methodology (USEPA, 
1986a) for analysis of VOCs, SVOCs, pesticides, PCBs, metals, and cyanide. Some 
groundwater samples were also analyzed for wet chemistry analyses. The 
laboratory analytical program is described in more detail in Section 2.2 of the 
NAS Whiting Field GIR (ABB-ES, 1998). 

Analytical results obtained for all environmental samples during the RI sampling 
events were submitted as NEESA Level D (USEPA Level IV) analytical packages for 
VOCs, SVOCs, pesticides, PCBs, metals, cyanide, and wet chemistry. 

4.2 DATA REVIEW. Data validation is the technical review of individual 
analytical results relative to the following criteria: 

. DQOs and the QAPP in the NAS Whiting Field Workplan (E.C. Jordan Co. 
Inc., 1990, and ABB-ES, 1995b). 

. 

. 
, f--- 

NEESA guidance document 20.2-047B, Sampling and Chemical Anaylysis 
Quality Assurance Requirements for the Navy Installation Program 
(NEESA, 1988). 

USEPA, Contract Laboratory Program National Functional Guidelines for 
Organic Data Review, February 1994 (USEPA, 1994a). 

USEPA, Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, February 1994 (USEPA, 1994b). 
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The data validation process is described in Section 2.3 of the NAS Whiting Field 
GIR (ABB-ES, 1998). 

-The data were reviewed, validated, and evaluated using the PARCC specified in the 
DQOs. PARCC criteria are described in Section 2.3 of the NAS Whiting Field GIR 
(ABB-ES, 1998). The Site 12 Phase IIB soil and groundwater analytical data were 
validated by Laboratory Data Consultants, Inc., of Carlsbad, California, in1996. 
The Site 12 Phase IIB data include SDG WF007 and WFllB for surface‘soil samples, 
SDG WF017 for subsurface soil samples, and SDG WF028 for groundwater samples. 
The subsections below summarize the PARCC criteria evaluation of the analytical 
data. The complete PARCC evaluation package is provided in Appendix B. 

4.2.1 Precision Precision is a measure of the agreement or repeatability of a 
set of replicate results (relative percent difference [RPD]) obtained from 
dup1icat.e laboratory analyses of samples collected from the same location and 
depth interval. Precision for analytical data collected during the RI sampling 
events was evaluated using results of field duplicate samples, laboratory 
duplicate samples, matrix spike and matrix spike duplicate (MS/MSD) samples, 
and/or consecutive laboratory control samples. The evaluation of precision for 
the RI sampling event is presented on Table 4-l and summarized below. 

Orvanic Analvtes. The RPD criteria for seven organic analytes (phenanthrene, 
fluoranthene, pyrene, benzo(a)anthracene, chrysene, bis(2-ethylhexyl)phthalate, 
and benzo(k)fluoranthene) in one soil sample (lOSOO201) did not meet the 50 
percent control limits as shown in Table 4-l. In one subsurface soil sample 
(12BOOlOl), one VOC (acetone) did not meet the 50 percent control limit. The RPD 
of 30 percent for acetone in groundwater was also slightly exceeded in sample 
(12G00101). All other organic analytes were within the control limit for RPD. 
Because acetone is widely recognized as a laboratory contaminant, the acetone 
spike in the sample and duplicate may not have been introduced in the field. 
Furthermore, the high imprecision of acetone (91 percent RPD in subsurfaee soil, 
and 67 percent RPD in groundwater) may be the result of poor laboratory 
instrument stability rather than improper sample collection and handling. 

,--' 

Inorganic Analvtes. The RPD criteria for two inorganic analytes (calcium and 
magnesium) in one surface soil sample (lOSOO201) did not meet the 50 percent 
control limit as shown in Table 4-l. The RPD criteria for six inorganic analytes 
(aluminum, arsenic, chromium, copper, iron, andmagnesium) in one subsurface soil 
sample (12BOOlOl) did not meet the 50 percent control limit as shown in Table 
4-l. These exceedances may be due to poor instrument stability. According to 
the data validation (Laboratory Data Consultants, 1996), the exceedences in the 
inorganic analytes are considered moderately imprecise. 

Possible causes for RPD exceedances include improper sample collection, 
inconsistent sample preparation, and poor instrument stability. During the 
validation process, the precision results associated with the exceedances listed 
above for soil and groundwater samples were consideredmoderately imprecise. The 
MS/MSD and field duplicate results indicate an acceptable level of precision was 
obtained. 

4.2.2 Accuracy Accuracy is a measure of the agreement between the true value 
and the value measured using an analytical method (percent recovery). Accuracy 
also is evaluated during data validation by assessing initial and continuing -- 
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Table 4-l 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

- 

Remedial Investigation Report 

Site 12, Tetraethyl Lead Disposal Area - 
Naval Air Station Whiting Field 

Milton, Florida - 

Sample 
Compound 

Sample Duplicate Control 
SDG Number 

ID Concentration Concentration 
RPD 

Limits 
- 

soil - 

llFOO7 

hgsnics &g/kg) 14SOOlOl Acetone 8 ND NC 50 

Methylene Chloride 6 ND NC 50 

iAL Metals (mu/kg) Aluminum 11,600 11,500 1 50 

Arsenic 1.5 1.9 23 50 

Barium 23.3 26.6 13 50 

Beryllium 0.15 0.16 6 50 

Calcium 120 183 6 50 

Chromium 7.8 7.8 0 50 

Cobalt 1.8 1.6 12 50 

Copper 3.8 4.3 12 50 

Iron 6310 6636 5 50 

Lead 7.7 11.9 42 541 

Magnesium 177 162 9 50 

Manganese 521 597 14 50 

Mercury 0.04 0.04 0 50 

Nickel 4.1 4.6 12 50 

Potassium 144 ND NC 50 

Sodium 16.4 14.0 16 50 

Vanadium 16.8 17.4 6 50 

Zinc 6.0 6.6 10 50 

WFllB 
Organic8 &g/kg) 10s00201 Acetone 29 20 37 !30 

P-Hexanone 11 u 4 NC 50 

Phenanthrene 68 310 128 50 

Di-n-butylphthalate 46 380 U NC 50 

Fluoranthene 160 420 90 50 

Pyrene 170 290 52 50 

Butylbenzylphthalate 57 380u NC 50 

Benzo(a)anthracene 87 190 74 50 

Chtysene 120 220 59 50 

bis(2-Ethylhexyl)phthalate 3,200 140 183 50 

Benzo(a)fluoranthene 150 200 28 50 

Benro(k)fluoranthene 110 210 62 50 

Benzo(a)pyrene 95 150 45 50 

See notes at end of table. 
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Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Pield 
Milton, florida 

SDG Number 
Sample 

ID 

Organics (r9lkg) IContinued) 

TAL Metals (mu/kg) 

WF017 

Organics @g/kg) 12BOOlOl 

Metals (mu/kg) 

See notes at end of table 

Compound 

Indeno(l,2,3-cd)pyrene 

Carbazole 

4,4’-DDT 

Aroclor-1254 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Znc 

Cyanide 

TRPH 

Acetone 

Diethylphthalate 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Sample Duplicate 
Concentration Concentration 

58 56 

380 U 84 

7.0 8.9 

340 390 

8,960 5,890 

3.6 2.4 

9.2 a.1 

0.10 0.06 

1.4 1.3 

1,320 779 

16.0 12.2 

0.79 0.82 

10.8 11.5 

9,660 8,650 

32.5 29.0 

200 100 

39.3 36.4 

2.0 ND 

69.4 ND 

181 192 

24.5 20.8 

50.0 42.9 

0.20 0.13 

105 66.1 

8 3 

830 370 u 

25,400 8,890 

5.3 1.2 

18.0 14.5 

0.20 ND 

0.57 ND 

495 552 

19.9 9.1 

Control 
RPD 

Limits 

4 50 

NC 50 

24 50 

14 50 

41 50 

40 50 

13 50 

50 50 

7 50 

51 50 

27 50 

4 50 

6 50 

11 50 

11 50 

66 50 

8 50 

NC 50 

NC 50 

6 50 

16 50 

15 50 

42 50 

46 50 

91 50 

NC 50 

96 50 

126 50 

22 50 

NC 50 

NC 50 

11 50 

74 50 

- 

- 
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Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 

Site 12, Tetraethyl Lead Disposal Area 
Naval Air Station Whiting Field 

Milton, Florida - 

;DG Number 
Sample 

Compound 
Sample Duplicate 

RPD 
Control 

ID Concentration Concentration Limits 

@ Imglkg) (Continued) 

Cwer 6.3 2.9 74 50 

Iron 16,100 8,620 61 50 

Lead 4.7 3.4 32 50 

Magnesium 170 96.7 55 50 

Manganese 7.7 4.9 44 50 

Mercury 0.04 0.04 0 50 

Nickel 2.5 ND NC 50 

Potassium 81.2 ND NC 50 

Sodium 49.8 33.4 39 50 

Vanadium 41.7 26.5 45 50 

Zinc 3.6 3.7 3 50 

‘VF028 12GOOlOl 

lrganics @g/kg1 Acetone 3 6 67 30 

bis(2-Ethylhexyl)phthalate 2 2 0 30 

w (mglkg) Aluminum 14.0 15.1 8 30 

Barium 14.5 14.5 0 30 

Calcium 1,840 1,870 2 30 

Lead 0.60 0.50 u NC 30 

Magnesium 320 327 2 30 

Manganese 1.0 u 1.4 NC 30 

Potassium 2,220 2,290 3 30 

Sodium 2,310 2,360 2 30 

Thallium 0.70 0.60 U NC 30 

Zinc 6.7 5.5 20 30 

Cyanide 1.8 U 2.1 NC 30 

Notes: SDG = sample delivery group. mg/kg = milligrams per kilogram. 
ID = identification. M/L = micrograms per liter. 
RPD = relative percent difference. U = compound was not detected; value is the detection limit. 
&kg = micrograms per kilogram. DDT = dichlorodiphenyltrichloroethane. 
ND = nondetect. TRPH = total recoverable petroleum hydrocarbons. 
NC = not calculable. D, = sample concentration. 
TAL = target analyte list. D, = duplicate concentration. 

RPD = 100 x ID1 -Dz I 
0.5 (DI+D2) 

(1) 
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calibration data for the analytical instrument. Accuracy for analytical data 
collected during the RI sampling events was assessed by evaluating percentage -_ 

recoveries for MS/MSD samples, surrogate recoveries, laboratory control samples, 
and initial and continuing calibration standard results. The evaluation of 
recoveries for MS/MSD samples is presented in Table 4-2 and summarized below. 

The percent recovery for some of the soil and groundwater samples were above the 
target range; therefore, some analytical results may be biased low. Some of the 
analytical results for SVOCs and inorganic analytes were qualified based on the 
evaluation of percent recovery. The validation process indicates that an 
acceptable level of accuracy was attained. 

A summary of the surrogate spike samples and the surrogate compounds that were 
outside control limits for the Phase IIB samples collected at Site 12 is 
presented in Table 4-3. The required control limits were also identified for 
each surrogate compound. All the samples associated with these surrogates were 
qualified in accordance with the USEPA functional guidelines as presented in 
Subsection 3.3.4 of the GIR (ABB-ES, 1998). All data, based on surrogate 
recoveries, are acceptable for use in conducting the site characterization, risk 
assessment, and FS. 

Initial calibrations are performed to ensure that the instrument is capable of 
producing acceptable qualitative and quantitative data for compounds on the 
volatile TCL: Initial calibration demonstrates that the instrument is capable 
of acceptable performance in the beginning of the analytical run and of producing 
a linear calibration curve. Continuing calibrations are performed to ensure that 
the instrument is capable of producing acceptable qualitative and quantitative 
data. 

.I 

Continuing calibration establishes the 12-hour relative response factor (RRF) on 
which the quantitations are based and checks satisfactory performance of the 
instrument on a day-to-day basis. Initial and continuing calibrations for 
organic analysis are measured by the percent relative standard deviation (%RSD) 
for initial calibrations and the percent difference (%D) for continuing calibra- 
tions. For inorganic analysis, the initial calibration verification and 
continuing calibration verification are measured. 

Table 4-4 summarizes the initial and continuing calibration details for the soil 
and groundwater samples collected at Site 12. 

The evaluations of the %RSD for the initial calibrations and the %D for the 
continuing calibrations indicate that the response factors for the system 
performance check compounds (SPCCs) generally met the required criteria for VOCs, 
SVOCs, pesticides, and PCBs. Samples associatedwith those SDGs inwhich certain 
VOCs, SVOCs, pesticides, and PCBs exhibit an RRF that does not meet the minimum 
requirements were qualified as UJ/J. 

4.2.3 Representativeness Representativeness is the degree to which the data 
obtained from an environmental sample accurately reflect the presence or absence 
of contamination at a site. Field quality control samples (including source 
water blanks, equipment rinse blanks, and trip blanks) and laboratory quality 
control samples (including method [organic analyses] and preparation blanks 
[inorganic analysis]) were used to assess representativeness. Representativeness 
also is assessed by review of the adherence to extraction and analysis holding 
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Table 4-2 
Accuracy Summary for MS/MD Samples 

SDG Number MSjMSD Sample 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
% Recovery 

MWMSD I -I 
Control Limits 

w 
WFO07 

10s00101 

4-Chloro+methylphenol lll/- 26-103 

WFIIB 10s00201 

Pyrene -/- _- 

WFOI 7 31900601 

N-Nitroso-di-n-propylamine 33/- 41-126 

1 ,S+Trichlorobenzene w- 38107 

Phenol -/- 

1,4-Diohlorobenzene -/- 

4-Chloro-3methylphenol -/-- 

Acenaphthene -/- 

Groundwater 

WF028 12GOOlOl 

4-Nitrophenol 83/- 1 O/80 

’ MSD analyses are generally not performed for inorganic analysis; therefore, only the percent recovery for the MS is 
reported. 

Notes: SDG = sample delivery group. 
MS/MSD = matrix spike and matrix spike duplicate. 
% = percent. 
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Table 4-3 
Accuracy Summary for Surrogate Recoveries Outside QC Criteria 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

. 

SDG Number Sample ID Spiked Analyte 
Surrogate Recovery 

WV ’ 

QC Limits 
(percent) 

WFO07 10R00101 Decachlorobiphenyl 

WFllB 12R00101 Decachlorobiphenyl 

10.90201 Decachlorobiphenyl 

10500301 Decachlorobiphenyl 

1 lSOO201 Decachlorobiphenyl 

WF017 12ROOlOl Decachlorobiphenyl 

12BOOlOlD Tetrachloro-m-xylene 

12BOO102 Tetrachloro-m-xylene 

WF028 lOGO Decachlorobiphenyl 

1 lGOOlO1 Decachlorobiphenyl 

11 GO0301 Decachlorobiphenyl 

11 GO0401 Decachlorobiphenyl 

llGOO2OlD Decachlorobiphenyl 

’ Reported as value for first column/second column. 

w- 60-150 

33129 60-l 50 

56155 60-150 

45/42 60-150 

50/- 60-150 

57/56 60-150 

58 60-150 

55/s6 60-150 

50148 60-150 

47147 60-150 

25124 60-150 

29129 60-l 50 

59/- 60-150 

Notes: CC = quality control. 
SDG = sample delivery group. 
ID = identification. 
%R = percent recovery. 
- = not calculated. 

-., 
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Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

;DG I Compound Initial Calibration Continuing Calibration Qualifier 

VFO07 
2/l 2/96 Dimethylphthalate 27.1 UJ 

2115196 Nitrobenzene 25.6 UJ 

Pentachlorophenol 29.6 UJ 

l2/15/96 Nitrobenzene 30.8 

2,4-Dinitrophenol __ 41.8 UJ 

4,6-Dinitro-2-methylphenol 30.1 UJ 

Pentachlorophenol 29.8 UJ 

Benzo(k)fluoranthene 26.5 UJ/J 

YFIIB 

/lo/96 Acetone 40.0 UJ/J 

2-Butanone 37.3 UJ 

QMethyl-Bpentanone 37.7 UJ 

2-Hexanone 41.0 UJ/J 

l/11/96 Trichloroethene 27.7 UJ 

2-Hexanone 50.9 UJ/J 

1,1,2,2-Tetrachloroethane 34.2 UJ 

l/12/96 BHexanone 48.4 UJ/J 

1/10/9f3 Endosulfan I 22 __ UJ 

WFO17 
5/31/96 Chloromethane 48.8 26.5 UJ 

6/l/96 Chloromethane 42.0 UJ 

6/2/96 Chloromethane 37.6 UJ 

‘j/3/96 Chloromethane 33.4 UJ 

S/4/96 Chloromethane __ 64.3 U&I 

Chloroethane 37.9 UJ 

B/6/96 4-Nitroaniline 29.2 UJ 

Di-n-octylphthalate 25.2 U.J 

6/7/96 Butylbenzylphthalate 26.8 UJ 

3,3’-Dichlorobenzidine 32.9 UJ 

bis(BEthylhexyl)phthalate 27.4 UJ 

6112196 Endrin aldehyde 21.4 J 

WF017 
s/31/96 Chloromethane 48.8 26.5 UJ/J 

6/l/96 Chloromethane 42.0 UJ/J 

6/2/96 Chloromethane 37.6 UJ/J 

See notes at end of table 

Table 4-4 
Summary of Initial and Continuing Calibration 

for Site 12 Samples 
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Table 4-4 (Continued) 
Summary of Initial and Continuing Calibration 

for Site 12 Samples 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

3DG Compound Initial Calibration Continuing Calibration Qualifier 

NFOl7 (Continued) 

j/3/96 Chloromethane 33.4 UJ/J 

j/4/96 Chloromethane -_ 64.3 UJ/J 

Chloromethane __ 37.9 UJ/J 

Chloromethane __ 62.2 UJ/J 

j/6/96 4-Nitroaniline 29.2 UJ/J 

Di-n-octylphthalate 25.2 UJ/J 

j/7/96 Butylbenzylphthalate 26.8 UJ/J 

3,3’-Dichlorobenzidine 32.9 UJ/J 

bis(2-Ethylhexyl)phthalate 27.4 UJ/J 

3/l 2196 Endrin aldehyde 21.4 UJ/J 

WFO28 

3/5/96 Acetone 33.8 UJ/J 

312196 Chloromethane __ 32.4 UJ/J 

Chloroethane 28.4 UJ/J 

Acetone 49.2 UJ/J 

BButanone 38.7 UJ/J 

QMethyl-P-pentanone 35.7 UJ/J 

P-Hexanone 38.9 UJ/J 

Q/3/96 Chloromethane 27.4 UJ/J 

Acetone 34.7 UJ/J 

2-Butanone 32.6 UJ/J 

4-Methyl-Bpentanone -_ 32.9 UJ/J 

2-Hexanone 38.9 UJ/J 

g/6/96 Chloromethane 35.4 UJ/J 

Acetone _- 41 .o UJ/J 

2-Butanone 41.8 UJ/J 

1 ,BDichloropropane __ 27.6 UJ/J 

4-Methyl-2-pentanone 40.5 UJ/J 

E-Hexanone _- 43.3 UJ/J 

Bromoform 26.2 UJ/J 

1 ,1,2,2-Tetrachloroethane 26.5 UJ/J 

g/20/96 3,3’-Dichlorobenzidine 30.4 UJ/J 

g/26/96 Benzo(k)fluoranthene 28.5 UJ/J 

Notes: Calibration values expressed as percent recovery. 

SDG = sample delivery group. 
_- = criteria not exceeded. 
UJ = The analyte was not detected above the reported sample instrument detection limit (IDL); however, the 
reported concentration is approximate and may not reliably be presumed to be less than the IDL value. 
J = The analyte was positively identified and is reported as an approximate concentration. 

_- 
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times. The evaluation of representativeness in field quality control samples for 
the RI sampling event is presented in Table 4-5 and summarized below. 

. Trip Blanks. Acetone and methylene chloride were detected in one trip 
blank at a concentration of 8 micrograms per liter (pg/R) for acetone 
and 2 pg/R for methylene chloride. Both VOCs are widely recognized as 
laboratory contaminants commonly introduced during the calibration or 
cleaning of equipment. 

Environmental samples associated with the trip blanks with results 
greater than the instrument detection limit (IDL) but less than 10 
times the amount detected. in the trip blank were appropriately 
annotated with a J or UJ qualifier (Laboratory Data Consultants, 1996). 

. Rinsate Blanks. One VOC, acetone, was detected in one rinsate sample 
(llR01601) at a concentration of 9 pg/R. One SVOC, di-n-butylphth- 
alate, was detected in rinsate blank samples 12ROOlOl and llRO16O'L at 
concentrations of 4 and 5 pg/R, respectively. 

Calcium and sodium were detected inrinsate blanks from SDGs WFllB 
(12ROOlOl) and WF028 (llR01601). SDG WFllB also had barium (0.30 J 
pg/j), iron (11.6 UJ pg/,E), and zinc (2.2 UJ pg/R) detected. SDG WF028 
had a detection of cyanide (1.5 pg/R) in the rinse blank (llR01601). 

. Laboratory Method and Preparation Blanks. Concentrations of VOCs, 
SVOCs and metals were detected in the laboratory method blanks 

1 associated with SDGs WF007, WFllB, WF017 and WF028. 

Environmental samples associated with method blanks that contained 
methylene chloride and acetone with results greater than the IDL but 
less than 10 times the amount detected in the laboratory preparation 
blanks were annotated with UJ qualifier (Laboratory Data Consultants, 
1996). 

Sample results greater than IDL but less than 5 times the amount 
detected in the laboratory preparation blanks were appropriately 
annotated with a J or UJ qualifier (Laboratory Data Consultants, 1996). 

Sampling and analysis holding times for each analytical fraction were met in all 
samples. 

Qualification of the environmental samples was required because of the detection 
of target analytes in laboratory and field blanks. Qualification of the RI data, 
based on blank contamination, was performed according to USEPA data validation 
guidelines (USEPA, 1988 and 1991b). 

4.2.4 Comparability Comparability is the confidence with which one data set can 
be compared with another and the degree to which the environmental data from each 
sampling event are considered equivalent. Comparability of the analytical data 
was assured by using standard operating procedures for sample collection, by 
using standard chemical analytical methods, and by reporting the analytical 
results in standard units (SUs). The sampling, shipment, and analytical 
protocols were consistent with USEPA standard operation procedures and 
methodologies described in workplans for NAS Whiting Field throughout the period 
of the RI. 
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Table 4-5 
Representativeness Summary for Site 12 

Field Quality Control Samples 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Rorida 

Sample Identifier: 12R00101 12TOOiOl 

Collect Date: 05-JAN-96 05JAN-96 

Laboratory Sample No.: PA64701 2 PA647001 

Volatile Organic Compounds (rcg/f 1 

Acetone 

Methylene chloride -_ 

Semivolatile Oraanic Compounds @g/L) 

Di-n-butylphthalate 4 NA 

Pesticides and PCBs @g/L) 

None detected ND NA 

Metals and Cyanide @g/f) 

Aluminum ND NA 

Barium 0.30 J NA 

Beryllium ND NA 

Calcium 42.3 J NA 

Copper ND NA 

Cyanide ND NA 

Iron 11.6 UJ NA 

Sodium 24.6 UJ NA 

Zinc 2.2 UJ NA 

Notes: ,ug/O = micrograms per kilogram. 
-_ = analyte not detected. 
NA = not analyzed. 
PCB = polychlorinated biphenyl. 
ND = not detected. 
J = estimated value. 
U = compound was not detected; value is the detection limit. 

llR01601 

26AUG-96 

RC044016 

9 

5 

ND 

ND 

ND 

ND 

67.2 

ND 

1.5 

ND 

30.8 

ND 

11 TO2201 

26AUG-96 

rc644015 

8 

2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-- 
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4.2.5 Completeness Completeness is the percentage of useable data reported and 
validated compared with the total number of measurements made. Useable data are 
those measurements that were not rejected (qualified with an "R") during the 
validation process. None of the analytical data were rejected. The goal for 
analytical completeness for the RI sampling event was 85 percent useable data. 
The completeness goal of 85 percent was met for all matrices and all parameters. 

4.3 SUMMARY. Based on the results of the QC sample analyses, the established 
precision and accuracy goals of the project were achieved (Table 4-6). Some 
field- and/or laboratory-derived contamination was present in some of the QC 
samples, which required the results from some of the environmental samples to be 
amended. QC sample results and data validation criteria indicate a 100 percent 
completeness was achieved, thus satisfying the 85 percent completeness goal. 
Standard methods of analyses and units of measure were used throughout the 
project, thus meeting the QC criteria and the DQOs presented in the workplan. 

Overall, the data generated during the sampling event meet established DQOs and 
are acceptable for use in site characterization, risk assessment, and evaluation 
of corrective measures. 

Table 4-6 
Summary of DQO Assessment - PARCC Parameters 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Precision ’ Accuracy 2 Representativeness 
Completeness 

(%l 
Comparability 

Soil and Groundwater Samples 

TCL VOC 

TCL SVOCs 

Pesticides and PCBs 

\ I 

Acceptable Acceptable Acceptable W)O Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

TAL Metals and Total Cyanides Acceptable Acceptable Acceptable 100 AccepUable 

’ Cumulative of sampling and analytical components. 
* Analytical component. 
’ Sample results rejected for database purposes were not used in the completeness calculation. 

Notes: All the units are expressed as the ratio of number of analytes meeting the quality control criteria to the total number 
of analytes. 

DQO = data quality objective. 
PARCC = precision, accuracy, reproducibility, completeness, and comparability. 
% = percent. 
TCL VOCs = target compound list volatile organic compounds. 
TCL SVOCs = target compound list semivolatile organic compounds. 
PCB = polychlorinated biphenyl. 
TAL = target analyte list. 
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5.0 INVESTIGATIVE RESULTS 
,- 

-At Site 12, the Phase IIA RI consisted of subsurface soil sampling and 
groundwater sampling. The Phase IIB RI included surface soil sampling, 
subsurface soil sampling, installation of a monitoring well, and groundwater 
sampling. 

The following sections present the results of the geologic, hydrogeologic, and 
the analytical results from the surface soil, subsurface soil, and groundwater 
sampling events. 

5.1 GEOLOGIC ASSESSMENT. Surface soil sampled during the Phase IIB was 
described as fine-grained light brown sand to light brown/yellowish clayey fine 
sand. The shallow soil (two to ten feet bls) consists of light reddish brown to 
brownish purple sandy clay. 

Subsurface soil encountered at monitoring well location WHF-12-2 consisted of 
alternating layers of red, yellow, orange, and purplish silt and clayey silt to 
a depth of approximately 85 feet bls (Appendix G). Light gray fine sand was 
encountered at the bottom of the boring at a depth of 86 feet bls. Subsurface 
soil at the location of monitoring well WHF-12-1 (Figure 3-l) was described as 
alternating layers of red to gray clay and sand layers. The sand layers were 
interlayered with finer clay layers and were encountered from approximately 26 
feet bls to 55 feet bls, and from 95 feet bls to boring completion at a depth of 
112 feet bls. Soil between 55 feet bls and 95 feet bls at WHF-12-1 was 
predominantly composed of clay. 

At neighboring Site 11, the generalized lithologic sequence of subsurface soil 
consists of interlayered silty sand, sand, and clay. Across the majority of 
Site 11, a layer of silty sand was encountered from approximately 10 to 25 
feet bls, which was in turn underlain by up to 30 feet of sand. A common but 
potentially discontinuous, thick (15 to 25 feet) clay layer was encountered in 
borings across the southeast facility area. In borings installed at Site 11, 
this unit was encountered at approximately 60 feet bls. In deeper borings, 
completed below the clay layer, well- and poorly-graded sand interlayered with 
clay stringers was encountered. Detailed descriptions canbe found in the boring 
and monitoring well logs presented in the RI Phase IIA Technical Memorandum'No. 2 
(ABB-ES, 1995e). 

. A general discussion of the geology at NAS Whiting Field is presented in 
Subsection 1.4.5 of the GIR (ABB-ES, 1998). Site 12 monitoring well boring logs 
are presented in Appendix A of this report. 

5.2 HYDROGEOLOGIC ASSESSMENT. Sites 9,10,11, 12, 13, and 14 are all considered 
part of the same hydrogeologic assessment area. Hydrogeologic information from 
wells throughout the southeast disposal area was used for this report. The 
hydrogeologic assessment included determining horizontal and vertical hydraulic 
gradients, hydraulic conductivities, and seepage velocities. The hydrogeologic 

,f@-- assessment results are used to characterize the transport of chemicals of 
potential concern (CPCs) from the site by groundwater flow. Contaminant fate and 
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transport for ecological CPCs at Site 12 is presented in Chapter 8.0 of this 
report. F-- 

Groundwater Flow Direction. Table 5-1 summarizes the results of the water-level 
measurements for the southeast disposal area sites during the RI field program. 
Facilitywide water table elevation data is provided in Appendix D of the GIR 
(ABB-ES, 1998). Potentiometric surface maps for the southeast disposal area, 
generated from the water-level measurement events presented in Table 5-1, 
indicate a groundwater flow direction to the southeast at Site 12. Furthermore, 
the potentiometric surface maps for the February 1994 monitoring event (Figure 
5-1) and the November 1996 monitoring event (Figure 5-2) suggest that groundwater 
flow patterns are similar over time. 

Three intermediate depth wells (WHF-11-1, WHF-13-1, and WHF-14-1) were completed 
at depths generally 10 to 30 feet deeper than the shallow zone monitoring wells 
(Table 3-l). Data from these three wells suggests a groundwater flow pattern to 
the southeast, similar to the flow pattern for the shallow water table zone. 
Facilitywide water table elevation data are provided in Appendix D of the GIR 
(ABB-ES, 1998) 

Horizontal Hydraulic Gradients. Table 5-2 provides a summary of the horizontal 
hydraulic gradients calculated for the southeast disposal area from October 1993 
to August1997. The horizontal hydraulic gradients across the southeast disposal 
area ranged from a low of 0.0021 feet per foot (ft/ft) to a maximum of 0.0036 
ft/ft. 

The average horizontal hydraulic gradient for the southeast disposal area ranged 
from 0.0026 ft/ft for February 1994 to 0.0033 ft/ft for April 1996. The overall 
average horizontal hydraulic gradient for all measurement events from 1993 
through 1997 was 0.0029 ft/ft. Two anomalous water-level measurements were 
excluded from the above averages due to potential data errors. These exclusions 
were monitoring well WHF-10-2 for October 1994, and monitoring well WHF-14-1 for 
November 1996. 

_- 

Vertical Hydraulic Gradients. Table 5-3 presents a summary of the vertical 
hydraulic gradients calculated for the southeast disposal area sites that are 
located near Site 12. Because calculations for Site 12 itself can not be made, 
the vertical hydraulic gradients have been calculated for the southeast disposal 
area since 1993 using wells WHF-14-l and WHF-14-2. With the installation of two 
additional well clusters during the Phase IIB at Site 11 (WI-IF-ll-4S/WHF-ll-4D) 
and Site 13 (WHF-13-lS/WHF-13-lI), vertical gradients were also calculated at 
these sites using November 1996, January 1997, and August 1997 data. 

A downward vertical gradient was measured at both Site 11 and Site 13 during the 
November 1996 event and at Site 11 during the August 1997 event. The downward 
gradient is in contrast to the consistently upward gradient measured during the 
remaining events. 

The vertical hydraulic gradient for monitoring well WHF-14-1 and WHF-14-2 ranged 
from 0.0127 ft/ft (January 1995) to 0.0158 ft/ft (April 1996). All vertical 
hydraulic gradients for this well cluster were determined to be in an upward 
direction. 

WHF-S12.M 
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Table Cl 
Summary of Water-Level Elevations 

- 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

September 30 and Monitoring Well TOC 
October 1, 1993 

Elevation 
Well Depth _ 

Well 
Designation 0-W 

(feet BTOC) Water Level Water Level 
(feet BTOC) (feet msl) 

kmtheast Disposal Area 

site 9, Waste Fuel Disposal Pit 

NHF-Q-l 146.55 118.40 86.72 59.83 

NHF-9-2 161.07 124.35 100.03 61.04 

NHF-9-3s 150.85 108.24 90.78 60.07 

Site 10. Southeast Open Disposal Area (A) 

INHF-10-l 146.73 118.20 88.12 58.61 

JVHF-1 O-2 150.75 113.14 92.04 58.71 

Site 11, Southeast Open Disposal Area (B\ 

WHF-1 l-l 124.86 128.40 51.08 73.78 

WHF-11-1s 116.65 54.40 45‘50 71.15 

WHF-1 l-2 148.12 125.84 93.50 54.62 

WHF-11-3 117.19 73.16 61 .Ql 55.28 

WHF-114s 129.43 79.0 

WHF-11-4D 128.94 109.0 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-l 136.40 113.40 80.20 56.20 

WHF-12-2 135.56 85 

Site 13, Sanitarv Landfill 

WHF-13-l 102.66 122.90 50.62 52.04 

WHF-13-1s 108.97 61.30 55.25 53.72 

WHF-13-11 109.17 93 

WHF-13-2s 102.86 72.41 51.61 51.25 

WHF-13-3 81.44 41.0 

WHF-13-4 80.37 40.0 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 88.49 51.20 

WHF-14-2 145.80 118.30 95.15 50.65 

- 

February 8 and 9, 1994 
- 

Water Level Water Level 
(feet BTOC) (feet msl) 

- 

89.34 57.21 

102.69 58.36 

93.35 57.50 

90.62 56.11 

94.58 56.17 

63.42 61.44 

45.99 70.66 

95.93 52.19 

64.22 52.97 

82.68 53.72 

52.90 49.76 

6?.59 51.38 

-. 

53.85 49.01 

-_ 

-- __ 

90.79 48.90 

97.45 48.35 

See notes at end of table. 

WHF-S12.M 
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Table 5-l (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC June 22 to 24, 1994 

Well Elevation 
Well Depth I 
(feet BTOC) Water Level Water Level 

Designation 0-W (feet BTOC) (feet msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 88.19 58.36 

WHF-9-2 161.07 124.35 101.95 59.12 

WHF-9-3s 150.85 108.24 92.28 58.57 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-1 146.73 118.20 89.60 57.13 

WHF-10-2 150.75 113.14 93.62 57.13 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 62.23 62.63 

WHF-11-1s 116.65 54.40 44.63 72.02 

WHF-11-2 148.12 125.84 94.97 53.15 

WHF-1 l-3 117.19 73.16 63.08 54.11 

WHF-114s 129.43 79.0 
WHF-l l -4D 128.94 109.0 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-l 136.40 113.40 81.67 54.73 

WHF-12-2 135.56 85 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 51.89 50.77 

WHF-13-l S 108.97 61.30 56.45 52.52 

WHF-13-l I 109.17 93 -_ 

WHF-13-2s 102.86 72.41 52.93 49.93 

WHF-13-3 81.44 41.0 __ 

WHF-13-4 80.37 40.0 -_ 

Site 14, Short-Term Sanitary Landfill 

WHF-14-l 139.69 153.20 90.12 49.57 

WHF-14-2 145.80 118.30 96.86 48.94 

See notes at end of table. 

October 10 to 13, 1994 

Water Level Water Level 
(feet BTOC) (feet msl) 

82.20 64.35 

95.49 65.58 

86.16 64.69 

83.45 63.28 

113.02 37.73 

56.37 68.49 

43.56 73.09 

88.79 59.33 

57.16 60.03 

-- 

75.41 60.99 

-- 

46.00 56.66 

50.29 58.68 

_- 

47.00 55.86 

__ __ 

__ 

83.88 55.81 

90.56 55.24 

WHF-Sl?.RI 
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Table 5-l (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 12, Tetraethyi Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC January 10 to 13, 1995 Well Depth 
Well Elevation 

(feet BTOC) Water Level Water Level 
Designation 0-H (feet BTOC) (feet msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 82.82 63.73 

WHF-9-2 161.07 124.35 95.99 65.08 

WHF-9-3s 150.85 108.24 86.73 64.12 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 148.73 118.20 83.97 62.76 

WHF-10-2 150.75 113.14 88.00 62.75 

Site 11, Southeast bpen Disposal Area (B) 

WHF-1 l-l 124.86 128.40 57.17 67.69 

WHF-11-1s 116.65 54.40 44.57 72.08 

WHF-11-2 148.12 125.84 89.22 58.90 

WHF-11-3 117.19 73.16 57.97 59.22 

WHF-114s 129.43 79.0 

WHF-1 1-4D 128.94 109.0 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-1 136.40 113.40 76.06 60.34 

WHF-12-2 135.56 85 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 46.73 55.93 

WHF-13-1s 108.97 61.30 51.18 57.79 

WHF-13-1 I 109.1.7 93 __ 

WHF-13-2s 102.86 72.41 47.66 55.20 

WHF-13-3 81.44 41.0 
WHF-13-4 80.37 40.0 _- 

Site 14, Short-Term Sanitarv Landfill 

WHF-14-1 139.69 153.20 84.30 55.39 

WHF-14-2 145.80 118.30 90.93 54.87 

See notes at end of table. 

- 

- 

April 
19 and 

20, 
1995 

- 
Water Level Water Level 
(feet BTOC) (feet msl) 

- 

82.73 63.82 

96.14 64.93 

86.80 64.05 

84.12 62.61 

88.10 62.65 

56.92 67.94 

44.03 72.62 

89.56 58.56 

57.74 59.45 

76.22 60.18 

46.61 56.05 

51.02 57.95 

47.64 55.22 

84.67 55.62 

91.41 54.39 

WHF-SlS.RI 
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Table 5-l (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Fiorida 

Monitoring Well TOC July 28 and 29, 1995 October 12 to 14, 1995 

Well Elevation 
Well Depth e 

Water Level Water Level Water Level 
Designation (n-4 

(feet BTOC) Water Level 
(feet BTOC) (feet msl) (feet BTOC) (feet msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 82.01 64.54 82.27 64.28 

WHF-9-2 161.07 124.35 95.15 65.92 95.35 65.72 

WHF-9-3s 150.85 108.24 85.90 64.95 86.14 64.71 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-1 146.73 118.20 83.22 63.51 83.62 63.11 

WHF-10-P 150.75 113.14 87.15 63.60 87.55 63.20 

Site 11, Southeast Open Disposal Area (B) 

WHF-11-l 124.86 128.40 56.49 68.37 56.96 67.90 

WHF-11-1s 116.65 54.40 44.41 72.24 44.18 72.47 

WHF-11-2 148.12 125.84 88.73 59.39 89.45 58.67 

WHF-11-3 117.19 73.16 57.31 59.88 57.81 59.38 

WHF-114s 129.43 79.0 

WHF-1 l-4D 128.94 109.0 -_ -_ -_ 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-1 136.40 113.40 75.38 61.02 75.99 60.41 

WHF-12-2 135.56 85 __ 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 46.19 56.47 46.93 55.73 

WHF-13-l S 108.97 61.30 50.62 68.35 51.34 57.63 

WHF-13-l I 109.17 93 __ -_ 

WHF-13-2s 102.86 72.41 46.09 56.77 47.98 54.88 

WHF-13-3 81.44 41.0 __ -_ -_ 

WHF-13-4 80.37 80.0 __ __ __ 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 83.90 55.79 84.84 54.85 

WHF-14-2 145.80 118.30 90.55 55.25 91.55 54.25 

See notes at end of table. 

- 
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Table 5-l (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC 
Well Elevation 

Designation (msl) 

Well Depth 
(feet BTOC) 

January 19 and 20, 1996 April 25 to 27, 1996 

Water Level Water Level Water Level Water Level 
(feet BTOC) (feet msl) (feet BTOC) (feet msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

NHF-9-l 146.55 118.40 

rVHF-9-2 161.07 124.35 

uVHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B\ 

76.91 

90.03 

80.78 

78.33 

82.25 

69.64 75.99 70.56 

71.04 89.13 71.94 

70.07 79.96 70.89 

68.40 77.49 69.24 

68.50 81.44 69.31 

128.40 

54.40 

125.84 

73.16 

79.0 

109.0 

51.85 

43.26 

84.03 

52.69 

50.82 

4335 

83.53 

61.68 

74.04 

73.30 

64.59 

65.51 

73.01 

73.39 

64.09 

64.50 

WHF-1 l-l 124.86 

WHF-11-1s 116.65 

WHF-1 l-2 148.12 

WHF-1 l-3 117.19 

WHF-114s 129.43 

WHF-11-4D 128.94 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-1 136.40 

WHF-12-2 135.66 

Site 13, Sanitary Landfill 

WHF-13-l 102.66 

WHF-13-l S 108.97 

WHF-13-11 109.17 

WHF-13-2s 102.86 

WHF-13-3 81.44 

WHF-13-4 80.37 

Site 14, Short-Term Sanitarv Landfill 

WHF-14-1 139.69 

WHF-14-2 145.80 

69.90 66.50 

__ 

113.40 

85 

70.61 65.79 

-- -- 

57.48 

63.79 

60.60 

-_ 

I. 

122.90 

61.30 

93 

72.41 

41.0 

40.0 

41.87 60.79 

45.92 63.05 

42.91 59.95 

-- 

41.14 

45.18 

__ 

42.26 

__ 

153.20 79.60 

118.30 86.30 

60.09 79.14 60.55 

59.50 85.90 58.90 

See notes at end of table. 
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Table 5-l (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC July 25 to 27, 1996 November 7 to 9, 1996 

Well Elevation 
Well Depth 
(feet BTOC) Water Level Water Level Water Level Water Level 

Designation OW (feet BTOC) (feet msl) (feet BTOC) (feet msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

uVHF-9-1 146.55 118.40 77.40 69.11 80.95 65.70 

WHF-9-2 161.07 124.35 90.27 70.80 93.61 67.46 

WHF-9-3s 150.85 108.24 81.30 69.55 84.67 66.18 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-1 146.73 118.20 78.82 67.91 82.18 64.55 

WHF-10-2 150.75 113.14 82.66 68.09 86.02 64.73 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 52.98 71.88 56.17 68.69 

WHF-11-1s 116.65 54.40 44.43 72.22 45.25 71.40 

WHF-1 l-2 148.12 125.84 84.58 63.54 88.01 60.11 

WHF-1 l-3 117.19 73.16 53.78 63.41 57.03 60.16 

WHF-114s 129.43 79.0 -_ 67.81 61.62 

WHF-11-4D 128.94 109.0 64.20 -_ 68.04 57.75 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-l 136.40 113.40 71.37 65.03 74.75 61.65 

WHF-12-2 135.56 85 -_ - __ 

Site 13, Sanitarv Landfill 

WHF-13-l 102.66 122.90 42.84 55.55 46.17 52.18 

WHF-13-1s 108.97 61.30 47.11 61.86 50.48 58.49 

WHF-13-l I 109.17 93 -_ 51.45 57.72 

WHF-13-2s 102.86 .72.41 43.88 58.98 47.13 55.73 

WHF-13-3 81.44 41.0 __ 

WHF-13-4 . 80.37 40.0 -_ 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 80.19 59.50 63.65 76.04 

WHF-14-2 145.80 118.30 86.83 58.97 90.33 55.47 

Notes: TOC = top of casing. 
msl = mean sea level. 
BTOC = below top of casing. 
msl = mean sea level. 
- = no water level was recorded for this round of sampling. 

WHF-SlPSU 
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Table 5-2 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 

Site 12, Tetraethyl Lead Disposal Area 
Naval Air Station Whiting Field 

Milton, Florida 

Distance Between 
Well 

Designation 
Wells 
(feet) 

Southeast Disposal Area 

WHF-9-3s 526 

WHF-IO-2 

WHF-9-l 460 

WHF-10-1 

WHF-9-2 842 

WHF-10-2 

WHF-1 l-3 1,381 

WHF-13-2 

WHF-1 I-2 1,123 

WHF-14-1 

WHF-9-2 3,647 

WHF-14-2 

See notes at end of table. 

September 30 to October 1, 1993 

Water Level Horizontal Gradient 

W-4 Wft) 

60.07 0.0026 

58.71 

59.83 0.0027 

58.61 

61.04 0.0028 

58.71 

55.28 0.0029 

51.25 

54.62 0.0031 

51.20 

61.04 0.0029 

50.65 

Average Gradient 0.0028 

February 8 and 9, 1994 

Water Level Horizontal Gradient 

hsl) Wft) _ 

57.50 0.0025 

56.17 

57.21 0.0024 

56.11 

58.38 0.0026 

56.17 

52.97 0.0029 

49.01 

52.19 0.0029 

48.90 

58.38 0.0028 

48.35 

0.0026 - 

- 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Distance Between June 22 to 24, 1994 October 10 to 13, 1994 
Well 

Designation 
Wells Water Level Horizontal Gradient Water Level Horizontal Gradient 
(feet) 

(msl) vvft) VW ww 

Southeast Disposal Area 
WHF-9-3s 526 58.57 0.0027 64.69 ** 

WHF-10-2 57.13 37.73 

WHF-9-1 460 58.36 0.0027 64.35 0.0023 

WHF-10-l 57.13 63.28 
WHF-9-2 842 59.12 0.0024 65.58 ** 

WHF-1 O-2 57.13 37.73 

WHF-11-3 1,381 54.11 0.0030 60.03 0.0030 

WHF-13-2 49.93 55.86 

WHF-11-2 1,123 53.15 0.0032 59.33 0.0031 

WHF-14-l 49.57 55.81 

WHF-9-2 3,547 59.12 0.0029 65.58 0.0029 

WHF-14-2 48.94 55.24 

Average Gradient 0.0029 0.0028 

See notes at end of table. 
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Table 5-2 (Continued) 

Summary of Horizontal Hydraulic Gradients 

1 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Ffeld 
Milton, Florida 

Distance Between January 10 to 13, 1995 April 19 and 20, 1995 
Well 

Designation 
Wells Water Level Horizontal Gradient Water Level Horizontal Gradient 
(f-t) W) VW W-N Wfi) 

Southeast Disposal Area 

WHF-9-3s 526 64.12 0.0026 84.05 0.0027 

WHF-10-P 62.75 62.65 

WHF-9-l 460 63.73 0.0021 63.82 0.0026 

WHF-10-l 62.76 62.61 

WHF-9-2 842 65.08 0.0028 64.93 0.0027 

WHF-10-2 62.75 62.65 

WHF-11-3 1,381 59.22 0.0029 59.45 0.0031 

WHF-13-2 55.20 55.22 

WHF-11-2 1,123 58.90 0.0031 58.56 0.0032 

WHF-14-l 55.39 55.02 

WHF-9-2 3,547 65.08 0.0029 64.93 0.0030 

WHF-14-2 64.87 54.39 

Average Gradient 0.0027 0.0029 

See notes at end of table. 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Distance Between 
Well 

Designation 
Wells 
(feet) 

Southeast Disposal Area 

WHF-9-3s 526 

WHF-109 

July 28 and 29, 1995 October 12 to 14, 1995 

Water Level Horizontal Gradient Water Level Horizontal Gradient 

(msl) (fm (msl) um 

64.95 0.0026 64.71 0.0029 

63.60 63.20 

WHF-9-1 460 64.54 0.0022 64.28 0.0025 

WHF-10-1 63.51 63.11 

WHF-9-2 842 65.92 0.0028 65.72 0.0030 

WHF-1 O-2 63.60 63.20 

WHF-1 l-3 1,381 59.88 0.0023 59.38 0.0033 

WHF-13-2 56.77 54.88 

WHF-1 l-2 1,123 59.39 0.0032 58.67 0.0034 

WHF-14-l 55.79 54.85 

WHF-9-2 3,547 65.92 0.0030 65.72 0.0032 

WHF-14-2 55.25 54.25 

Averane Gradient 0.0027 0.0031 

See notes at end of table. 

I. 

_- 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 

Site 12, Tetraethyl Lead Disposal Area 
Naval Air Station Whiting Field 

Milton, Florida 

Distance Between 
Well 

Designation 
Wells 
(feet) 

Southeast Disposal Area 

WHF-9-3s 526 

WHF-1 O-2 

WHF-9-1 460 

WHF-10-1 

WHF-9-2 842 

WHF-10-2 

January 19 and 20, 1996 April 25 to 27, 1996 

Water Level Horizontal Gradient Water Level Horizontal Gradient 

0-W Wft) (msl) Wfi) 

70.07 0.0030 70.89 0.0030 

66.50 69.31 

69.64 0.0027 70.56 0.0029 

68.40 69.24 

71.04 0.0030 71.94 0.0031 

68.50 69.31 

WHF-1 l-3 1,381 64.50 0.0033 65.51 0.0936 

WHF-13-2 59.95 60.60 

WHF-11-2 1,123 64.09 0.0036 64.59 0.0036 

WHF-14-l 60.09 60.55 

WHF-9- \2 3,547 71.04 0.0033 71.94 0.0034 

WHF-14-2 59.50 59.90 

Average Gradient 0.0032 0.0033 

See notes at end of table. 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Distance Between July 25 to 27, 1996 November 7 to 9, 1996 
Well 

Designation 
Wells Water Level Horizontal Gradient Water Level Horizontal Gradient 
(feet) 

W) Wft) M-W (fw) 

Southeast Disposal Area 

WHF-9-3s 526 69.55 0.0028 66.18 0.0028 

WHF-109 68.09 64.73 

WHF-9-1 460 69.11 0.0026 65.70 0.0025 

WHF-1 O-l 67.91 64.55 

WHF-9-2 842 70.80 0.0032 67.46 0.0032 

WHF-10-2 68.09 64.73 

WHF-11-3 1,381 63.41 0.0032 60.16 0.0032 

WHF-13-2 58.98 55.73 
WHF-11-2 1,123 63.54 0.0036 60.11 ** 

WHF-14-1 59.50 76.04 

WHF-9-2 3,547 70.80 0.0033 67.46 0.0034 

WHF-14-2 58.97 55.47 

Average Gradient 0.0031 0.0031 

See notes at end of table. 

-. 

,-. 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (4 

Naval Air Station Whiting Reld 
Milton, Plorida 

January 16 to 18, 1997 August 7 to 9, 1997 

Well 
Distance Between e 

Designation 
Wells Water Level 

Horizontal 
Gradient 

Water Level Horizontal Gradient 
(feet) 

(msl) 
Wfi) 

(msl) @/fv 

Southeast Disposal Area 

WHF-9-3s 526 63.84 0.0028 62.16 0.0028 

WHF-1 O-2 62.37 60.67 

WHF-9-1 460 63.48 0.0027 61.86 0.0028 

WHF-10-l 62.23 60.57 

WHF-9-2 842 65.06 0.0032 63.19 0.0030 

WHF-10-P 62.37 60.67 

WHF-1 l-3 1,381 58.04 0.0031 57.06 0.0031 

WHF-13-2 53.76 52.72 

WHF-1 l-2 1,123 57.83 0.0036 55.92 0.0036 

WHF-14-1 53.84 52.58 

WHF-9-2 3,547 65.06 0.0633 63.19 0.0031 

WHF-14-2 53.25 52.17 

Average Gradient 0.0031 0.0031 

Notes: msl = mean sea level. 
** = Horizontal gradient not calculated due to anomaly in water-level data. 
ft/ft = feet per foot. 
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Table 5-3 
Summary of Vertical Hydraulic Gradients, 

Southeast Disposal Area 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Bottom of 
Nell Number Well Elevation 

0-W 

September 30 and October 1, 1993 

NHF-14-2 27.5 

/VHF-ICI -13.51 

:ebruary 8 and 9, 1994 

NHF-14-2 27.5 

NHF-14-1 -13.51 

June 22 to 24. 1994 

UHF-142 27.5 

SJHF-14-l -13.51 

October 10 to 13, 1994 

INHF-14-2 27.5 

JVHF-14-l -13.51 

January 10 to 13, 1995 

WHF-14-2 27.5 

WHF-14-l -13.51 

April 19 and 20, 1995 

WHF-14-2 27.5 

WHF-14-l -13.51 

July 28 and 29, 1995 

WHF-14-2 27.5 

WHF-14-1 -13.51 

October 12 and 14, 1995 

WHF-14-2 27.5 

WHF-14-l -13.51 

January 19 and 20,1995 

WHF-14-2 27.5 

WHF-14-l -13.51 

Vertical Distance 
Between Well 

Screens 
(feet) 

41 .Ol 

41.01 

41 .Ol 

41 .Ol 

41 .Ol 

41 .Ol 

41 .Ol 

41 .Ol 

41 .Ol 

Groundwater 
Elevation 

WI) 

50.65 

51.20 

48.35 

48.90 

48.94 

49.57 

55.24 

55.81 

54.87 

55.39 

54.39 

55.02 

55.25 

55.79 

54.25 

54.85 

59.50 

60.09 

Vertical Gradient Vertical Flow 

wfu Direction 

0.0134 Upward 

0.0134 Upward 

0.0154 Upward 

0.0139 Upward 

0.0127 Upward 

0.0154 Upward 

0.0132 Upward 

0.0146 Upward 

0.0144 Upward 

at end table 
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Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients, 

Southeast Disposal Area 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Bottom of 
Vertical Distance 

Nell Number Well Elevation 
Between Well 

Groundwater 

(msl) 
Screens 

Elevation 

(feet) @SO 

hpril 25 to 27, 1996 

NHF-14-P 27.5 41 .Ol 59.90 

WHF-14-l -13.51 60.55 

July 25 to 27, 1996 

WHF-14-2 27.5 41 .Ol 58.97 

WHF-14-l -13.51 59.50 

November 7 to 9, 1996 

WHF-14-2 27.5 41.01 55.47 

WHF-14-1 -13.51 76.04 

WHF-13-1s 47.67 31.5 58.49 

WHF-13-11 16.17 57.72 

WHF-11-4s 50.43 30.49 61.62 

WHF-1 l-40 19.94 60.90 

January 16 and 18, 1997 

WHF-14-2 27.5 41 .Ol 53.25 

WHF-14-1 -13.51 53.84 

WHF-13-1 S 47.67 29.5 56.70 

WHF-13-1 I 18.17 56.97 

WHF-1 l-45 50.43 30.49 59.36 

WHF-11-4D 19.94 59.56 

August 7 to 9, 1997 

WHF-14-P 27.5 41.01 52.17 

WHF-14-1 -13.51 52.58 

WHF-13-1s 47.67 29.5 55.42 

WHF-13-11 18.17 55.64 

WHF-11-4s 50.43 30.49 58.24 

’ WHF-1 l-40 19.94 58.12 

Notes: msl = mean sea level. 
ft/ft = feet per foot. 
NC = not calculated due to interpreted measurement error. 

Vertical Gradient Vertical Flow 

(fm Direction 

0.0158 Upward 

0.0129 Upward 

NC NC 

0.0244 Downward 

0.0236 Downward 

0.0144 Upward 

0.0092 Upward 

0.0066 Upward 

0.010 Upward 

0.0041 Upward 

0.0039 Downward 

WHF-S12.RI 
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Hvdraulic Conductivitv. Slug tests were conducted at five shallow monitoring 
wells in the southeast disposal area during the RI. Table 5-4 summarizes the 
hydraulic conductivity values and geometric mean calculated for monitoringwells. 
.As shown in Table 5-4, all slug test trials on monitoring well WHF-11-2 were 
rejectedbecause data were extremely varied. In addition, hydraulic conductivity 
data from monitoring well WHF-10-2 were rejected because the data exceeded the 
20 percent variance criteria. 

The evaluation of hydraulic conductivity data is presented in Section 2.3 in 
Table 2-2 of Technical Memorandum No. 4, Hydrogeologic Assessment, January 1995 
(ABB-ES, 1995a). 

Average hydraulic conductivity values for individual monitoring wells in the 
southeast disposal area ranged from 4.73 feet per day (ft/day) (1.67~10~~ 
centimeters per second [cm/set]) for WHF-11-3 to 14.55 ft/day (5.13~10~~ cm/set) 
for WHF-13-2s. Monitoring wells selected from the area were screened within 
well-graded to poorly graded sand between 27 to ,59 feet above mean sea level 
(msl). The geometric mean for the hydraulic conductivity data of monitoring 
wells in the area was 8.38 ft/day (2.96x10m3 cm/set) as shown in Table 5-4. 

Seepage Velocitv. The seepage velocity was calculated by multiplying the 
hydraulic conductivity (K) by the hydraulic gradient and dividing by the 
effective porosity (n). Table 5-5 summarizes the average linear pore water 
velocity (i.e., seepage velocity) for the water table zone of the sand and gravel 
aquifer for sites in the southeast disposal area. The calculations are based on 
an assumed effective porosity (n) of 0.35 for the site soil. The effective 
porosity (n) value represents silty through poorly graded sand (Fetter, 1988). 
Seepage velocities ranged from 0.069 ft/day at Sites 9, 10, 11, 13, and 14 to 
0.079 ft/day at Sites 11 and 13. The average of the seepage velocity values for 
the southeast disposal-area sites was 0.074 ft/day (27 feet per year [ft/yr]). 

5.3 SURFACE SOIL ASSESSMENT. Six surface soil samples (plus one duplicate 
sample) were collected in December 1995 and January 1996 as part of the Phase IIB 
investigation (Figure 3-l). The analytical results for these samples are 
presented in Table 5-6. Table 5-7 summarizes the analytical results (frequency 
of detection, range of detection limits, range of detection concentrations, and 
mean of detected concentrations) compares the detected concentrations to the 
background screening values, the USEPA Region III Risk-Based Concentrations 
(RBCs) (USEPA, 1998), and the Florida SCTLs (FDEP, 1999). Figure 5-3 shows the 
distribution of contaminants in surface and subsurface soil samples which 
exceeded Florida cleanup target levels. 

TCL VOCs. No VOCs were detected in surface soil at Site 12. 

TCL SVOCs. Five SVOCs were detected in surface soil samples collected at Site 
12 but concentrations were below the USEPA Region III residential RBCs and the 
Florida SCTLs. 

Pesticides and PCBs. The pesticide dieldrin was detected in three of the six 
surface soil samples. 'The detected concentrations were all below the USEPA 
Region III residential RBCs and the Florida residential SCTLs. However, two 
detections of dieldrin (12SOO4 at 6.2 pg/kg and 12SOO5 at 13 pg/kg) exceeded the 
Florida cleanup target level for leachability (5 pg/kg). 

WHF-SlZ.RI 
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Table 5-4 
Summary of Hydraulic Conductivity (K) Data from Slug Tests 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida - 

1 
Well Number 

Range of K Number of Usable Average K Average K Average K 

WW Runs (ft/min) WW (cm/set) 

Southeast Disposal Ares 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-2 R R R R R 

Site 11, Southeast Open Disposal Area (B) 

WHF-11-2 R 

WHF-1 l-3 4.41 to 5.23 

Site 13, Sanitan/ Landfill 

WHF-13-2s 13.23 to 15.51 

Site 14, Short-Term Sanitary Landfill 

WHF-14-2 a.53 to a.57 

Notes: Average is the arithmetic mean. 

R 

3 

6 

2 

R R 

0.0033 4.73 

0.0101 14.55 

0.0059 a.55 

Geometric Mean a.38 

ft/day = feet per day. cm/set = centimeters per second. 
Rlmin = feet oer minute. R = data reiected. 

Table 5-5 
Summary of Seepage Velocities 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida - 

Investigation 
Sites 

Monitoring 
Horizontal’ Effective 

Area Well Pair 
Gradient 

(fw) 
d&4 (n) 

Seepage 
Porosity Velocity 

VW!d - 
Southeast Disposal Area 11 and 13 WHF-1 l-3 and WHF-13-2 0.0029 29.65 0.35 0.079 

9, 10, 11, WHF-9-2 and WHF-14-2 0.0029 3a.37 0.35 0.069 
13, and 14 

Arithmetic average 0.074 

’ Horizonal gradients are based on groundwater measurements from September 1993 through November 1996. 
* The K is averaged where values are available for both wells in the well pair. 
3 Geometric mean for the area. 

Notes: ft/ft = feet per foot. 
K = hydraulic conductivity. 
ft/day = feet per day. 
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Table 6-6 
Summary of Analytical Results, Site 12, Surface Soil 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

ncation ID: 12SOOl 12soO2 12soo3 12sOO4 12soo5 12soO6 

Sample ID: 12s00101 12.%0201 12SOO301 12500401 12SOO501 12SOO601 

Collect Date: 12/07/95 l/05/96 12/0?/95 l/05/96 l/05/96 12/07/95 

Volatile Organic Compcunds @g/kg) 

None Detected 

Semivolatile Organic Compounds @g/kg1 

Benzo(b)fluoranthene 47 J __ 

Benzo(k)fluoranthene __ 54 J -_ 

Fluoranthene -_ 68 J -- 

Fyrene -- 55 J 

bis(2-ethylhexyl)phthalate -- 47 J 51 J 

Pesticides/RX6 (Ivglkgl 

Dieldrin 3.3 6.2 13 

lnorganics (mglkg) 

Aiuminum 15,300 7,000 9,860 14,606 8,270 14,600 

Arsenic 3.8 2.4 2.7 3.6 2.7 2.6 

Barium 11.5 J 10 J 11.3 J 11.4 J 14.5 J 11.8 J 

Beryllium _- 0.08 J 0.11 J 0.14 J -_ 

Cadmium _- _- -- 0.41 J __ __ 

Calcium 201 J 425 J 292 J 455 J 985 J 67.4 J 

Chromium 20.3 8.4 8.8 12.9 8.1 12.3 

Cobalt 0.44 J 0.85 J 0.84 J -_ 0.94 J 0.96 J 

Copper __ __ 5.8 J 3.9 J -_ 

Cyanide __ 0.09 J 0.13 J 0.1 J _- 

Iron 9,200 5,590 7,170 8,220 5,190 8,300 

Lead 7.1 J 15.6 15.2 J 14.8 15.5 5.8 J 

Magnesium 141 J 88.2 J 118J 135 J 161 J 126J 

Manganese 120 J 82.6 102J 78.3 156 147 J 

Mercury 0.04 J 0.02 J __ 0.03 J 

Nickel 4.1 J 1.6 J 2.6 J 1.7 J 5.2 J 

Potassium __ -_ .- 131 J 97.5 J 

See notes at end of table. 
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Table 6-6 (Continued) 
Summary of Analytical Results, Site 12, Surface Soil 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location ID: 12SOOl 12S602 12SOO3 12sOO4 

Sample ID: 12s00101 12500201 12SOO301 12SOO401 

Collect Date: 12/07/95 l/O5 196 12/07/95 l/05/96 

Inorganic Analvtes (mglkg) (Continued) 

Selenium 0.36 J 

Sodium -_ 188J 18OJ 

Vanadium 26.8 12.5 21.2 22.6 

Zinc -_ 5.2 8.4 

Total petroleum 10.6 11 21.1 25.3 
hydrocarbons (mglkg) 

Notes: pgg/kg = micrograms per kilogram. 
-- = analyte was not detected above instrument detection limits. 
J = estimated value. 
PCBs = polychlorinated biphenyls. 
mg/kg = milligram per kilogram. 

12SOO5 12SOO6 

12SOO501 12SOO601 

l/05/96 12/07/95 

_- -- 

181 J __ 

14.3 23.4 

6 -. 

56.8 13.8 
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Table 5-7 
Statistical Summary and ARARs for Analytes Detected in 

Site 12 Surface Soil Samples 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Analyte of 

Detection’ 

Semivolatile Organic Compounds (pg/kgJ 

Benzo(b)fluoranthene 116 
Benzo(k)fluoranthene 116 
bis(2-Ethylhexyl)phthalate 216 
Fluoranthene 116 
Pyrene l/6 
Pesticides @g/kg) 

Dieldrin 316 
Inorganic Analvtes (mg/kg) 

Aluminum 6/6 
Arsenic 616 
Barium 616 

Beryllium 3J6 

Cadmium II6 
Calcium 616 

Chromium’ 616 
Cobalt 5J6 
Copper 2/6 
Cyanide 316 

Iron 616 
Lead 6/6 
Magnesium 616 

Manganese v-3 

Range of Range of Background 
Reporting Detected Screening 

Limits Concentrations Concentration’ 

370 to 410 47 ND 

370 to 410 54 ND 

370 to 410 47 to 51 80.3 

370 to 410 68 ND 

370 to 410 55 ND 

3.7 to 4 3.3 to 13 ND 

40 7,000 to 15,300 15,848 

2 2.4 to 3.8 3.2 

40 10 to 14.5 23.2 

1 0.08 to 0.14 0.36 

1 0.41 0.58 

1,000 67.4 to 985 396 

2 8.1 to 20.3 11 

10 0.44 to 0.96 3 

5 3.9 to 5.8 9.4 

0.5 0.09 to 0.13 0.28 

20 5,190 to 9,200 8,832 

0.6 5.8 to 15.6 11.4 

1,000 88.2 to 161 268 

3 78.3 to 156 392 

USEPA Region Ill 
Soil Cleanup 

RBCs Residential/ 
Target Levels for Florida 

Industrial’ 
Residential/ 

Industrial/Leachability4 

‘870/7,800 1,400/4,800/10,000 

68,700/78,000 15,000/52,000/25,000 

646,000/410,000 76,000/280,000/3,600,000 

“310,000/8,200,000 2,900,000/48,000/1,200,000 

5230,000J6,100,000 2,200,000/37,000,000/880,000 

‘40/360 70/300/4 

57,800/200,000 72,000/-/%PLP 

‘0.4313.8 0.8/“4.62/29 

=550/14,000 110/87,000/1,600 

‘16/410 120/800/63 

=39/100 75/l ,300/8 

-/- -/-/- 

‘231610 210/420/38 

6470/12,000 4,700/l lo,ooo/esPLP 

5310/8,200 11 O/76,000/eSPLP 

5”0160/4,100 30/28,000/40 

52,300/61 ,000 23,000/480,000/%PLP 

‘400 400/92O/%PLP 

+ +/- 

5160/4,100 1,600/22,000/%PLP 

See notes at end of table. 



Table 5-7 (Continued) 
Summary of Surface Soil Analytical Results 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Background USEPA Region Ill 
Soil Cleanup 

Analyte of Reporting Detected Screening RBCs Residential/ 
Target Levels for Florida 

Detection’ Limits Concentrations Concentration’ Industrial’ 
Residential/ 

Industrial/Leachability4 

Inorganic Analytes (mglkg) (Continued) 

Mercury 316 0.1 0.02 to 0.04 0.12 ‘2.3161 3.4/26/2.1 

Nickel 516 8 1.6 to 5.2 7.2 =160/4,100 110/28,000/130 

Potassium 216 1,000 97.5 to 131 177 + -f-f- 

Selenium 116 1 0.36 to 0.36 0.46 539/l ,000 390/10,000/5 

Sodium 316 1,000 180 to 188 406 + -f--f-- 

Vanadium 616 10 12.5 to 26.8 21.8 =55/l ,400 15/7,400/980 

Zinc 316 4 5.2 to 8.4 15.4 52,300/61,000 23,000/560,000/6,000 

Total Petroleum Hydrocarbons (mglkgl 

Total Petroleum 6/6 1.7 to 1.8 10.6 to 56.8 NA -- 340/2,500/340 
Hydrocarbons 

See notes at end of table. 



Table 5-7 (Continued) 
Summary of Surface Soil Analytical Results 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
2 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ USEPA Region Ill RBC Table (October 1, 1998). 
’ Chapter 62-777, Florida Administrative Code, June 1999. 
’ Values correspond to a noncancer hazard quotient of 0.1. 
’ Values correspond to a human cancer risk level of 1 in 1,000,000, 
’ Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12 [USEPA, 1994aJ). 
’ Values are for hexavalent chromium. 
’ Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels or may be determined using toxicity characteristic leaching 
procedure in the event oily wastes are present. 
lo Values based on hydrogen cyanide. 
” Value is an Florida Department of Environmental Protection approved site-specific soil cleanup goal for arsenic at covered landfill sites, Naval Air Station, Whiting Field 
(Appendix G). 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 12S08101 through 12SOO601 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOl 01, BKS00201, BKS00401, BKSO0501. 
Background duplicate sample: BKSO0201 D 

USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
&kg = micrograms per kilogram. 
ND = not detected in any background sample. 
SPLP = synthetic precipitation leaching procedure. 
me/kg = milligrams per kilogram. 
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Inorganic Analvtes. Twenty-one inorganic analytes were detected in the Site 12 
surface soil samples. Four analytes (arsenic, calcium, iron, and lead) were 
detected in one or more samples at concentrations exceeding background screening 
concentrations (Table 5-7). Arsenic was detected in samples 12SOOlOl (3.8 mg/kg) 
and 12SOO401 (3.6 mg/kg) at concentrations exceeding the background screening 
value of 3.2 mg/kg. Calcium was detected in samples 12SOO201 (estimated 425 
mg/kg), 12SOO401 (estimated 455 mg/kg), and 12SOO501 (985 mg/kg) at concentra- 
tions exceeding the background screening concentration of 396 mg/kg. In one 
sample (12SOOlOl), the detected concentration of iron (9,200 mg/kg) exceeded the 
background screening concentration of 8,830 mg/kg. The background screening 
concentration for lead of 11.4 mg/kg was exceeded by concentrations detected in 
samples 12SOO201 (15.6 mg/kg), 12SOO301 (estimated 15.2 mg/kg), 12SOO401 (14.8 
&kg) , and 12SOO501 (15.5 mg/kg). Detected concentrations of vanadium in 
samples 12SOOlOl (26.8 mg/kg), 12SOO401 (22.6 mg/kg) and 12SOO601 (23.4 mg/kg) 
exceeded the background screening concentration of 21.8 mg/kg. 

Four metals (aluminum, arsenic, iron, and vanadium) were detected at concentra- 
tions that exceeded one or more of the applicable regulatory standards. Five 
surface soil samples (12SOO101, 12SOO301, 12SOO401, 12SOO501, and 12SOO601) 
contained aluminum concentrations exceeding the USEPA Region III residential RBC 
of 7,800 mg/kg. The detected aluminum concentrations were less than the USEPA 
Region III industrial RBC (200,000 mg/kg) and the Florida SCTL for residential 
soil of 72,000 mg/kg. Arsenic concentrations in samples 12SOOlOl (3.8 mg/kg) and 
12SOO4 (3.6 mg/kg) exceeded both the USEPA Region III residential R.BC (0.43 
mg/kg) and the Florida residential SCTL (0.8 mg/kg). Only sample 12SOOlOl 
equaled or exceeded the applicable industrial standards (USEPA Region III RBC of 
3.8 mg/kg, Florida SCTL of 3.7 mg/kg) for arsenic. All arsenic detections were 

(f@- below the FDEP approved site-specific cleanup goal of 4.62 mg/kg. All six 
surface soil samples had detected concentrations of iron (5,190 mg/kg to 9,200 
mg/kg) in excess of the USEPA Region III residential RBC of 2,300 mg/kg, though 
not in excess of the Florida residential SCTL of 23,000 mg/kg and the Region III 
industrial RBC of 61,100 mg/kg. Vanadium was detected in four samples at 
concentrations exceeding the Florida residential SCTL of 15 mg/kg. All of the 
detections of vanadium however, were below the residential RBC of 55 mg/kg. 

Total Petroleum Hvdrocarbons. TPH was detected in all six surface soil samples, 
ranging in concentration from 10.6 mg/kg (12SOOlOl) to 56.8 mg/kg (12SOO201) 
which is below the Florida SCTL of 350 mg/kg. 

5.4 SUBSURFACE SOIL ASSESSMENT. Ten subsurface soil samples were collected at 
Site 12. Eight samples (12-SL-01 to 12-SL-08) were collected during the Phase 
IIA at the interface between the soil mounds and the natural ground surface. 
These samples were analyzed for TAL inorganic analytes only. Two samples (12BOOl 
and 12BOOlOl) and a duplicate (12BOOlOlD) were collected from a shallow hand- 
augered boring during the Phase IIB. These samples were analyzed for TCL VOCs, 
SVOCs, pesticides/PCBs, TAL inorganic analytes, and TPH. The analytical results 
of the subsurface soil sampling are presented in Table 5-8. Table 5-9 provides 
a summary of the results including frequency of detection, range of detection 
limits, range of detection concentrations, and average detected concentrations. 
In addition, the table presents detected analyte concentrations compared to the 
background screening values, the USEPA Region III RBCs, and the Florida SCTLs. 
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Table 5-8 
Summary of Analytical Results, Site 12, Subsurface Soil 

Remedial investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Pield 
Milton, florida 

Location ID: 12-SL-01 12-SL-02 12-SL-03 12-SL-04 

Sample ID: 12-SSl 12-ss2 12.sS3 12-sS4 

Sample Depth (ft bls): 2.5 3.0 2.8 3.3 

Collect Date: 7/20/93 7/20/93 7/ 20/93 7 /20/93 

Volatile Organic Compounds &g/kg) 

Methylene chloride NA NA NA NA 

Semivolatile Oraanic Comoounds tpg/kgl 

Diethyiphthalate NA NA NA NA 

Pesticides end PCSs @g/kg) 

None Detected 

lnoraanic Analvtes (mglkg) 

Aluminum 7,430 12,400 12,100 11,400 J 

Arsenic 0.74 J 0.7 J 1.2 J 1J 

Barium 18.8 J 15.3 J 11.5 J 8.9 J 

Beryllium 0.24 J 

Cadmium 0.16 J 0.3 J 0.25 J 

Calcium 5,960 666 J 760 J 2,760 

Chromium 5.8 12.5 12.3 9.2 

Cobalt 1.2 J 1.5 J 

Ww 5.9 6.5 6 4.7 J 

Iron 3,780 5,920 5,810 6,550 J 

Lead 29.9 4.3 14.5 8.8 

Magnesium 1,130 197 J 231 J 169 J 

Manganese 222 190 111 82.5 

Mercury 0.04 J 0.04 J 

Nickel 2.7 J 2.4 J 

Potassium 232 J 203 J 202 J 

Selenium 0.24 J 0.2 J 0.17 J 

Sodium 225J 177J 179 J 221 J 

Vanadium 10.4 J 16.1 15.5 16 

Zinc 9.6 J 9.2 J 11.5 12.6 J 

Total Petroleum 

Hvdrocerbons (mglkg) NA NA NA NA 

12-SL-04 

12-SS4A 
Duplicate Sample 

2.2 

7 /2Q/93 

NA 

NA 

9,720 J 

0.81 J 

7.7 J 

0.23 J 

1,470 

11.8 

3.9 J 

6,150 J 

8 

238J 

107 

2.2 J 

267J 

14.6 

NA 

12-SL-05 

12-SS5 

3.3 

7/20/93 

NA 

NA 

16,500 

1.9 J 

12.2 J 

0.13 J 

0.31 J 

603 J 

13.1 

__ 

7.2 

8,920 

11.3 

157J 

74.9 

1.9 J 

155J 

0.19 J 

169J 

22.9 

10.5 

NA 
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Table 5-8 (Continued) 
Suminary of Analytical Results, Site 12, Subsurface Soil 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location ID: 12-SL-06 12-SL-07 12-SL-08 128001 

Sample ID: 12-SS6 12-SS7 12-SS8 12800101 

128001 

12BOOlOlD* 
Duplicate Sample 

128001 

12500102 

Sample Depth (ft bls): 3.8 

Collect Date: 7/20/93 

Volatile Organic Compounds @g/kg) 

3.2 3.2 5 5 10 

7/20/93 7/20/93 5/21/96 5/21/96 5/21/96 

Methylene chloride NA 

Semivolatile Organic Compounds @g/kg) 

NA __ __ __ 1J 

Diethylphthalate NA NA 830 __ -.. 

Pesticides and PCBs &g/kg) 

None Detected 

Inorganic Analvtes (mglkg) 

Aluminum 11,200 8,370 11,700 25,400 8,890 5,260 

Arsenic 0.76 J 0.53 J 1.6 J 5.3 1.2 J 2J 

Barium 11.5 J 12.2 J 13.4 J 18J 14.5 J 8.2 J 

Beryllium __ -_ __ 0.2 J _- 0.1 J 

Cadmium 0.34 J __ 0.2 J 0.57 J __ -_ 

Calcium 875 J 542J 954J 495 J 552 J 230 J 

Chromium 10.3 6 10.7 19.9 9.1 9.9 

Cobalt 1.1 J 1.1 J 1.6 J _- _- -- 

Copper 5.3 J 4J 5.8 __ __ 

Iron 6,890 4,030 6,100 16,100 8,620 7,340 

Lead 10.1 3.8 12.2 4.7 J 3.4 J 3.13 J 

Magnesium 141 J 132 J 18OJ 170 J 96.7 J 127J 

Manganese 121 179 146 7.7 4.9 8.4 

Mercury 0.03 J __ 0.03 J 0.04 J 0.04 J .._ 

Nickel __ 2.3 J 3.3 J 2.5 J -- .._ 

Potassium 162 J 178 J 177 J 81.2 J __ 166 J 

Selenium 0.16 J -_ 0.27 J __ .._ 

Sodium 187 J 187 J 169 J -_ __ ..- 

Vanadium 19.3 10.3 J 17.6 41.7 26.5 38.1 

Zinc 8.7 J 5.8 J 12.5 __ .._ 

Total Petroleum 

Hydrocarbons (mglkg) NA NA NA _- .._ 

Notes: ft/bls = feet below land surface. 
,ug/kg = micrograms per kilogram. 
NA = not analyzed for. 
PCB = polychlorinated biphenyl. 
mg/kg = milligram per kilogram. 
J = estimated value. 
__ = analyte was not detected above the instrument detection limits. 
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Table 5-9 
Comparison of Analytes Detected in Site 12 Subsurface Soil Samples to 

Background Screening Values and Background Concentrations 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of 
Range of Range of Background 

Soil Cleanup 

Analyte Reporting Detected 
USEPA Region Ill 

Detection’ Screening 
Target Levels for 

Limit Concentrations Concentration* 
RBCs (Industrial)3 Florida (Residential/ 

Industrial/Leachability)4 

Volatile Organic Compounds @g/kg) 

Methylene chloride 112 11 to 12 1 ND 6760,000 16,000/23,000/20 

Semivolatile Organic Compounds @g/kg) 

Diethylphthalate 112 370 to 390 570* ND 51.6x1O* 54,000,000/920,000,000/86,000 

Pesticides and PCBs @g/kg) 

None detected 

Inorganic Analytes (ma/kg) 

Aluminum lO/lO 40 5,260 to 17,100* 27,800 6100,000 72,000/-/gSPLP 

Arsenic lO/lO 2 0.53 to 3.3* 6.2 ‘3.8 0.8/“4.62/29 

Barium lO/lO 40 8.2 to 18.8 15.8 Y 4,000 110/87,000/1,600 

Beryllium 4110 1 0.1 to 0.24 0.26 6410 120/800/63 

Cadmium 7110 1 0.16 to 0.35* 0.92 700 75/l ,300/8 

Calcium lo/lo 1,000 230 to 5,960 444 __ +/- 

Chromium9 lO/lO 2 5.8 to 14.5* 22.8 ‘610 210/420/38 

Cobalt 5110 10 1.1 to 1.6 1.5 Y 2,000 4,700/l 10,000/9sPLP 

Copper 8110 5 4 to 7.2 8.8 58,200 1 10/76,000/8SPLP 

Iron lO/lO 20 3,780 to 12,400* 18,100 561 ,000 -/-/- 

Lead lO/lO 0.6 3.8 to 29.9 8.4 ‘400 4oo/920/9sPLP 

Magnesium lO/lO 10,003 127 to 1,130 272 -- --j-q- 

Manganese lo/lo 3 6.3* to 222 42.6 54,100 1,600/22,000/%PLP 

Mercury 5110 0.1 0.03 to 0.04 ND 561 3.4126j2.1 

Nickel 6110 8 1.7* to 3.3 5 54,100 11 O/28,000/1 30 

Potassium 9110 1,000 58.2* to 232 181 __ +/- 

Selenium 6110 0.13 to 1 0.16 to 0.27 0.3 51 ,000 390/10,000/5 

See notes at end of table. 



Table 5-9 (Continued) 
Comparison of Analytes Detected in Site 12 Subsurface Soil Samples to 

Background Screening Values and Background Concentrations 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Range of Range of Background 
Soil Cleanup 

Analyte 
Frequency of 

Reporting Detected Screening 
USEPA Region Ill Target Levels for 

Detection’ 
Limit Concentrations Concentration’ 

RBCs (Industrial)3 Florida (Residential/ 
Industrial/Leachability)4 

lnoraanic Analvtes (mglkg) (Continued) 

Sodium 8110 4.16 to 1,000 169 to 225 ND __ +/- 

Vanadium lO/lO 10 10.3 to 38.1 45 =1,400 15/7,400/980 

Zinc 8110 4 5.8 to 12.5 15.6 561 ,000 23,000/560,000/6,000 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
3 USEPA Region Ill RBC Table (October 1, 1998). 
4 Chapter 62-777, Florida Administrative Code, June 1999. 
5 Values correspond to a noncancer hazard quotient of 0.1. 
’ Values correspond to a human cancer risk level of 1 in 1 ,OOO,OOO. 
’ Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12 [USEPA, 1994aj). 
a Values are for hexavalent chromium. 
’ Leachability values may be derived using the SPLP test to calculate site-specific SCTLs or may be determined using TCLP in the event oily wastes are present. 
” Value is an florida Department of Environmental Protection Agency approved site-specific soil cleanup goal for arsenic at covered landfill sites, Naval Air Station Whiting 
Field (Appendix G). 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 12SS1, 12SS2, 12SS3, 12SS4, 12SS5, 12SS6, 12SS7, 12SS8 (metals only) 12BOO101, and 12800102. 
Sample Duplicate: 12BOOlOlD, 12SS4A. 
Background samples: BKBOOlOl, BKBQ0102, BKBO0201, BKBOO202, BKBOO301, BKB00302, BKB00401, BKB00402, BKBOO501, BKB00502, BKB00601, BKB00602, 
BKB00701, BKB00702, Background duplicate samples: BKBO0401 D and BKB00602D. 

USEPA = U.S. Environmental Protection Agency. PCB = polychlorinated biphenyl. 
RBC = risk-based concentration. mg/kg = milligrams per kilogram. 
&kg = micrograms per kilogram. NSC = no screening criteria available. 
ND = not detected. CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act. 
* = The value is the average of a sample and its duplicate. RCFtA = Resource Conservation and Recovery Act. 



vocs One VOC, methylene chloride, was detected in the 10 to 11 foot bls sample 
(12B00102) from soil boring 12BOOl at an estimated concentration of 1 pg/kg. The 
industrial soil standards for methylene chloride are 760,000 pg/kg and 23,000 
pg/kg for USEPA Region III RBC and the Florida SCTL, respectively. 

svocs . In the five- to six-foot bls sample (12BOOlOl) at boring 12B001, 
diethylphthalate was detected at a concentration of 830 pg/kg. However, the 
compound was not detected in the duplicate sample (12BOOlOlD). This detected 
concentration is less than the industrial standard for both the USEPA Region III 
RBCs industrial standard and the Florida SCTL. 

Pesticides and PCBs. No pesticides or PCBs were detected in subsurface soil 
samples collected at Site 12. 

Inorganics. Twenty inorganic analytes were detected in the subsurface soil 
samples from Site 12. Nine of the analytes (barium, calcium, cobalt, lead, 
magnesium, manganese, mercury, potassium, and sodium) were detected at 
concentrations exceeding the background screening concentrations but were below 
the applicable regulatory standards (Tables 5-8 and 5-9). 

Arsenic and vanadium were detected at concentrations exceeding the Florida 
residential SCTLs but below the industrial SCTLs. 

5.5 GROUNDWATER ASSESSMENT. The groundwater assessment at Site 12 consisted of 
groundwater sampling during Phase IIA, and the installation of one monitoring 
well and collection of groundwater samples during Phase IIB. The analytical 
results of the groundwater sampling events are discussed separately because of 
the differences in sampling methodologies as described in Section 3.3. 

Field Parameters. Field parameter measurements were recorded during both the 
Phase IIA and Phase IIB sampling events and are presented on Table 5-10. The pH 
values for groundwater samples collected at Site 12 ranged from 4.88 to 6.17 SUs. 
The pH values 
requirements 
collected at 

were below the lower range for the Florida secondary drinking water 
of 6.5 SU but were within the range observed in background samples 
NAS Whiting Field. 

Table 5-10 
Summary of Groundwater Field Parameters 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Designation I 

Monitoring Well 
Date Sampled 

(G) 
Temperature Specific Conductance Turbidity 

PC) bmhos/cm) (NW 

WHF-12-l 1 l-01-93 4.88 19.6 14 14.6 

-.. 

WHF-12-1 8-27-96 

WHF-12-2 8-28-96 

Notes: SU = standard unit. 
OC = degrees Celsius. 

5.37 22.4 12 

6.17 24 40 

,umhos/cm = micromhos per centimeter. 
NTU = nephelometric turbidity unit. 

1 

5.2 
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Temperature ranged from 19.6 to 24 degrees Celsius ("C). Specific conductance 
measurements were consistent between sampling rounds at well WHF-12-1 at 14 
'micromhos per centimeter (pmhos/cm) in 1993 and 12 pmhos/cm in 1996. Specific 
conductance of monitoring well WHF-12-2 was measured at 40 pmhos/cm during ,the 
Phase IIB sampling. 

The turbidity measurement for the Phase IIA groundwater samples was 14.6 NTUs. 
Turbidity measurements for Phase IIB groundwater samples, collected using low- 
flow sampling methods, ranged from 1 to 5.2 NTUs. All of the Phase IIB 
groundwater samples had turbidity measurements below 10 NTUs. 

Phase IIA Sampling. Event. In November 1993, one set of groundwater samples was 
collected from monitoring well WHF-12-l and analyzed for VOCs, SVOCs, pesticides, 
PCBs, and inorganics analytes. The analytical results are presented on Table 
5-11. No VOCs, SVOCs, pesticides or PCBs were detected in the groundwater 
sample. 

Table 5-12 summarizes the frequency of detection, range of detection limits, 
range of detection concentrations, mean of detected concentrations for the Phase 
IIB groundwater samples, and presents a comparison to background screening 
values, and the Federal and State maximum contaminant level (MCLs). 

Eleven inorganic analytes were detected in the groundwater sample frommonitoring 
well WHF-12-l. Cadmium was the only analyte detected at a concentration 
exceeding the background screening criteria (cadmium was not detected in the 
background monitoring wells). The reported concentration of 22.3 E.rg/R also 

,f@-+ exceeded the Federal and State MCL of 5 pg/R. 

Phase IIB Sampling Event. In August 1996, both the existing monitoring well, 
WHF-12-1, and the newly installed monitoring well, WHF-12-2, were sampled. 
Samples from each well were analyzed for TCL, VOCs, SVOCs, pesticides, PCBs, and 
TAL inorganic analytes. The results of this sampling round are also presented 
in Table 5-11. 

No VOCs, pesticides, or PCBs were detected in groundwater samples from either 
monitoring well. One SVOC, bis(2-ethylhexyl)phthalate, was detected (estimated 
2 pg/I) in the groundwater sample and duplicate sample from monitoring well WHF- 
12-1. The detected concentration of bis(2-ethylhexyl)phthalate did not exceed 
Federal MCLs or Florida groundwater guidance concentrations. 

Twelve inorganic analytes were detected in groundwater samples from the two 
monitoring wells. None of the inorganic analytes detected in groundwater samples 
from monitoring well WHF-12-l exceeded the background screening concentrations, 
Federal MCLs, or Florida groundwater guidance concentration. 

Calcium (estimated 4,230 pg/R), lead (0.43 pg/R) thallium (0.5 pg/1), and 
vanadium (estimated 3.9 pg/R) were detected in the groundwater sample from 
monitoring well WHF-12-2 at concentrations exceeding their respective background 
screening concentrations. Currently no Federal MCL or Florida groundwater 
guidance concentration exist for calcium. The detected concentrations of 
thallium and vanadium did not exceed the Florida groundwater guidance concentra- 

/f----, 
tions. Federal MCLs for these compounds do not currently exist. The concentra- 
tion of aluminum (330 pg/R) in monitoring well WHF-12-2 was less than the 
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Table 5-l 1 
Summary of Analytical Resufts, Site 12, Groundwater 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Phase IIA Phase IIB 

Monitoring Well ID: WHF-12-1 WHF-12-1 WHF-12-l 

Sample ID: WHFl2-1 12GOOlOl 12GOOlOlD 
Duplicate Sample 

Collect Date: 11/l/93 a/27/96 a/27/96 

Volatile Organic Compounds &g/l) 

None Detected 

Semivolatile Organic Compounds lpglr) 

bis(2-Ethylhexyl)phthalate 2J 2J 

Pesticides and PCBs lpglf) 

None Detected 

Inorganic Analytes @g/f 1 

Aluminum 44.9 J 

Barium 19.2 J 14.5 J 14.5 J 

Cadmium 22.3 

Calcium 3,000 J 1,840 J 1,870 J 

Chromium 

Iron 90.8 J 

Lead 1.6 J 0.6J 

Magnesium 321 J 320 J 327 J 

Manganese 3.9 J __ 1.4 J 

Potassium 3,550 J 

Sodium 2,580 J 2,310 J 2,360 J 

Thallium 0.7 J __ 

Vanadium -_ -_ 

Zinc 19.9 J 6.7 J 19.9 J 

Secondary Water Qualitv Parameters fmg/L) 

Alkalinity as CaCO, NA -_ NA 

Ammonia-N NA NA 

Chloride NA NA 

Hardness as CaCO, NA NA 

Nitrate-Nitrite .NA 0.13 
A 

Phosphorous - total NA NA 

Sulfate NA 0.29 NA 

Sulfide NA -_ NA 

Total dissolved solids NA NA 

Total Kjeldahl nitrogen NA NA 

Total organic carbon NA NA 

Notes: m/e = micrograms per liter. PCB = polychlorinated biphenyl. 
J = estimated value. NA = not analyzed. 
__ = not detected. mg/l = milligram per liter. 

WHF-12-2 

12G00201 

a/27/96 

330 

7J 

4,230 J’ 

2.4 J 

45.7 J 
-_ 

262 J 

1.8 J 

3,470 J 

3.9 J 

18.0 
-- 

11.0 

_- 

2.49 
-_ 

26.0 

_--. 
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Table 5-12 
Basic Statistical Summary and ARARs for Analytes Detected in Site 12 Groundwater Samples 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Average Background Florida Groundwater 

Analyte 
Reporting 

of Detected Detected Screening 
Federal Cleanup Target Levels’ 

Detection’ 
Limit Range 

Concentrations* Concentrations3 Concentration’ 
MCLs’ 

Concentrations Basis 

Semivolatiie Oraanic Compounds &g/f J 

bis(2-Ethylhexyi)phthaiate j/2 10 2* 2 NA 6 6 P 

lnoraanic Analytes @g/l) 

Aluminum 112 15 330 330 654 200 200 S 

Barium jr2 NA 7 to 14.5* 10.8 72.6 2,000 zoo0 P 

Calcium 112 NA 1,860* to 4,230* 3,040 3,320 NSC NSC 

Chromium l/2 2 2.4 2.4 30 100 100 P 

iron 112 5 457 45.7 964 7300 300 S 

Lead lj2 0.25 to 0.5 0.43* 0.43 ND 815 15 P 

Magnesium 112 NA 262 to 324* 293 2,430 NSC NSC 

Manganese 112 NA 0.95 to 1.8* 1.4 42.8 ‘50 50 S 

Sodium ‘12 NA 2,340* to 32,470 2,900 4,770 NSC 160,000 P 

Thallium 112 0.3 to 0.6 0.5* 0.5 ND 2 2 P 

Vanadium l/2 1.2 3.9 3.9 3.8 NSC 49 T 

Zinc 112 2.4 to 2.8 4.7* 4.7 200 5,000 5,000 P 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected Values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples. having one nondetect, on-half of the contract-required 
quantification limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, ‘I)“, or 
“UJ” validation qualifiers. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
5 Federal MCLs are maximum permissible concentrations of contaminants in water that are delivered to a user by a public water system. 
’ Chapter 62-777, Florida Administrative Code, Groundwater Cleanup Target Levels. 
’ Secondary MCL. 
* Treatment technique. 

Notes: MCL = maximum contaminant level. NA = not applicable. 
m/l = micrograms per liter. ND = not detected in any background samples. 
NSC = no screening criteria. * = average of sample and duplicate. 



background screening concentration of 654 pg/R, but was in excess of both the 
Florida and Federal MCL of 200 pg/R. Elevated inorganic background concentra- 
tions, such as in this case, may be the result of turbidity in background 
groundwater samples. The Navy is currently conducting a comprehensive evaluation 
of the NAS Whiting Field background data set. 

_- 

As shown in Table 5-11, groundwater quality parameters were measured during the 
Phase IIB sampling event. The groundwater sample from monitoring well WHF-12-1 
contained nitrate-nitrite and sulfate above detectable concentrations. The 
groundwater sample from monitoring well WHF-12-2 contained alkalinity as CaC03, 
hardness as CaCO,, sulfate, and total dissolved solids at detectable concentra- 
tions. 

_-. 
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6.0 HUMAN HEALTH RISK ASSESSMENT 

An HHRA has been conducted as part of the RI for Site 12 at NAS Whiting Field. 
The purpose of the HHRA is to characterize the risks associated with the 
hypothetical exposures to site-related chemicals. This HHRA is conducted in 
accordance with the following guidance documents: 

. USEPA's Risk Assessment Guidance for Superfund, Volume 1, Human Health 
Evaluation Manual (Part A) (USEPA, 1989a), 

. Guidance for Data Useability in Risk Assessment (Part A), Final (USEPA, 
1992a), and 

. Region IV Risk Assessment Guidance (USEPA, 1995a). 

Additionally, the HHRA will consider FDEP guidance: 

. Soil Cleanup Target Levels (SCTLs) for Florida (FDEP, 1999). 

The methodology for the HHRA is describedin Chapter 2 of the GIR (ABB-ES, 1998). 
The HHRA methodology presented in the GIR (ABB-ES, 1998) consists of the 
following steps: 

. data evaluation, 

. selection of CPCs, 

. exposure assessment, 

. toxicity assessment, and 

. risk characterization. 

Site 12 is located northeast of the south field taxiway at NAS Whiting Field. 
The location, physical description, and history associated with Site 1% are 
described in Chapter 1.0 of this report. During the RI, surface soil, subsurface 
soil, and groundwater samples were collected from Site 12. Sampling locations 
and the sampling rationale are presented in Chapters 3.0 and 5.0 of this report. 

6.1 DATA EVALUATION. The data evaluation step involves numerous activities, 
including sorting data by medium for risk assessment and evaluating quality of 
data with respect to qualifiers. 

The data for Site 12 was categorized into surface soil, subsurface soil, 
groundwater, and background (for each medium). 

Sample quantitation limits (SQLs) are compared to USEPA Region III RBCs (USEPA, 
1998), and Florida Cleanup Target Levels (FDEP, 1999). Surface soil and 
subsurface soil SQLs were compared to Region III RBCs (USEPA, 1998) and Florida 
SCTLs (FDEP, 1999) for residential and industrial soil, respectively. 
Groundwater SQLs were compared to Florida GCTLs (FDEP, 1999) and Region III Tap 
Water RBCs (USEPA, 1998). Analyte-specific SQLs that are above RBCs, USEPA, and 
Florida screening values are identified and discussed in the uncertainty 
analysis. 
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The quality of the data was evaluated with respect to the data qualifiers. Only 
data of sufficient quality were retained for evaluation in the HHRA. The HHRA 
considers data with "J", "U", and "UJ" qualifiers as well as data with no 
qualifier. 

--- 

6.2 SELECTION OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN. .The Human Health 
Chemicals of Potential Concern (HHCPCs) were selected per the methodology 
described in Section 2.5 of the GIR (ABB-ES, 1998). This HHCPC methodology 
considers 1) frequency of detection, 2) consistency with background conditions, 
3) a comparison to regulatory and risk-based screening values (screening values 
are presented in Appendix C, Tables C-l through C-3), and 4) a comparison to 
essential nutrient levels. 

In selecting HHCPCs, USEPA Region IV criteria was used (USEPA, 1995a). For each 
medium, the following criteria were employed to exclude detected analytes from 
the list of HHCPCs. Each criterion by itself is justification for excluding the 
analyte: 

Less than 5 Percent Frequency of Detection. An analyte is not selected as 
an HHCPC if it has a frequency of detection (number of samples in which the 
analyte is detected divided by the number of samples analyzed for that 
analyte) less than 5 percent (USEPA, 1995a) and is not selected as a HHCPC 
in another medium. This criterion is not used if there are less than 20 
environmental samples for a specific medium; therefore, it is not 
applicable in this HHRA. 

._-. 
Less than Background Screening Concentrations. If the maximum detected 
concentration of an analyte is less than twice the arithmetic mean of the 
background concentration (inorganics only), the analyte is not selected as 
a HHCPC (USEPA, 1995a). The background screening values for surface soil, 
groundwater, and subsurface soil are identified in below. 

. A representative surface soil background data set consisting of Troup 
loamy soil is'used for background screening of Site 12 surface soil 
samples. Sample locations are identified in Figure 3-10 and are 
discussed in Subsection 3.3.1 of the GIR (ABB-ES, 1998). The back- 
ground surface soil data used for screening Site 12 surface soil are 
presented in Table 3-8 of the GIR (ABB-ES, 1998). Table 3-9 in the GIR 
(ABB-ES, 1998) presents the summary statistics andbackground screening 
data values used in the Site 12 HHRA subsurface soil evaluation. 

. Subsurface soil locations are identified in figure 3-11 and are 
discussed in Subsection 3.3.2 of the GIR (ABB-ES, 1998). Tables 3-15 
through 3-17 in the GIR present background sample data for various 
types of subsurface soil. Table 3-18 of the GIR (ABB-ES, 1998) 
presents summary statistics and background screening data values used 
in the Site 12 HHRA subsurface soil evaluation. 

. Background groundwater sample locations are identified in Figure 3-12 
and discussed in Subsection 3.3.3 of the GIR (ABB-ES, 1998). Tables 
3-21 through 3-23 of the GIR (ABB-ES, 1998) present background 
screening data for groundwater. Table 3-24 of the GIR (ABB-ES, 1998) 
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presents the summary statistics used for screening the groundwater at 
Site 12. 

Less than Risk-Based Screening Concentrations, Standards, and Guidelines. 
If the maximum detected concentration of the analyte in a medium is less 
than its corresponding adjusted USEPA Region III RBC (USEPA, 1998), and 
less than Federal and Florida standards, the analyte is not selected .as a 
HHCPC (USEPA, 1995a). The target hazard quotient (HQ) in the USEPA Region 
III RBC table is 1 and the target cancer risk is 1~10~~. All RBCs based on 
noncarcinogenic effects are adjusted for a target HQ of 0.1 per Region IV 
guidance (USEPA, 1995a). 

The residential soil RBCs are used for surface soil. The industrial soil 
RBCs are used for subsurface soil. No RBC is available for lead in soil 
due to a lack of toxicity data. Based on an USEPA recommendation, a 
'screening level of 400 mg/kg for lead under residential land use is used as 
the RBC for lead in soil (USEPA, 1994a). No RBC is available for TPH, 
therefore, the FDEP risk-based SCTL is used (FDEP, 1999). The maximum 
detected concentrations of analytes in surface soil and subsurface soil are 
also compared to residential and industrial Florida SCTLs, respectively. 
The maximum detected concentration in surface or subsurface soil was also 
compared to the Florida leaching value. 

Tap water RBCs (USEPA, 1998), Federal MCLs (USEPA, 1996b) and Florida GCTLs 
(FDEP, 1999) are used for screening HHCPCs in groundwater. 

Less than Essential Nutrient Screening Values. If the maximum detected 
concentration of an essential nutrient in a medium is below a toxic level 
and is consistent with or only slightly above its background concentration, 
the essential nutrient is not selected as an HHCPC. The derivation of 
essential nutrient screening values is presented in the GIR (Appendix C). 

The essential nutrient value for iron was not used to screen iron as a 
HHCPC because the RBC for iron was used instead. However, if it is 
determined that iron is an exposure driver, a comparison of the exposure 
concentrations to the essential nutrient level for iron will be presented 
in the uncertainty section for that medium. 

If the analyte meets any of the above criteria, and is not a breakdown 
product of other HHCPCs in the medium, then the analyte is not selected as 
an HHCPC. In situations where multiple screening values are available, a 
chemical is excluded only if its maximum screening concentration is less 
than all of the corresponding screening values. Appendix E present the 
RBCs, regulatory guidance values, and applicable or relevant and appropri- 
ate requirements (ARARs) that are used in HHCPC selection. After applying 
these criteria with professional judgment, HHCPCs are identified for each 
medium. HHCPC selection for each medium is presented below in Subsections 
6.2.1 through 6.2.3. 

6.2.1 Surface Soil Six samples (12SOO101, 12500201, 12SOO301, 12SOO401, 
12SOO501, and 12SOO601) were considered in the Site 12 HHRA. vocs, svocs , 

and TPH data from all of these samples are 
r@-- 

pesticides, PCBs, inorganic analytes, 
evaluated in this HHRA. Table 5-6 presents the analytes detected and the 
concentrations in surface soil. Table 6-l presents summary statistics for the 
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detected analytes and identifies three inorganic analytes (arsenic, iron, and 
vanadium) as HHCPCs for surface soil at Site 12. 

Vanadium was recently added as an HHCPC because the Florida residential cleanup 
target level was lowered to 15 mg/kg in Chapter 62-777, FAC. Vanadium was 
detected above the residential cleanup target level in 4 of the 6 surface soil 
samples. However, all detections of vanadium in surface soil were below the 
Florida industrial cleanup target level of 7,400 mg/kg and the USEPA Region III 
residential RBC of 55 mg/kg. Vanadium was not carried through the remainder of 
the HHRA but it will be addressed in the feasibility study as a HHCPC along with 
arsenic. 

6.2.2 Site 12 Subsurface Soil Ten samples were collected from subsurface soil 
at Site 12.. Eight samples (12-SSl through 12-SS8 plus duplicate sample 12-SS4A) 
were collected and analyzed for TAL inorganic analytes only and two samples 
(12BOOlOl and 12B00102 plus duplicate sample 12BOOlOlD) were collected from Site 
12 and analyzed for TCL, VOCs, SVOCs, pesticides, PCBs and TAL inorganic analytes 
(Figure 2-l). Data from all of these samples are evaluated in this HHRA (Table 
5-6). Table 6-2 presents the HHCPC screening concentrations for subsurface soil 
at Site 12. No analytes were selected as HHCPCs in the subsurface soil. 

6.2.3 Groundwater Two groundwater samples (12GOOlOl and 12G00201 and the 
duplicate sample for 12GOOlOlD) were collected from Site 12 (Figure 3-l). VOCs, 
SVOCs pesticides, PCBs, and inorganic' analyte data from these samples are 
evaluated in this HHRA (Table 5-9). Table 6-3 presents the summary statistics 
for the detected concentrations and identifies thallium as an HHCPC for 
groundwater at Site 12. 

6.3 EXPOSURE ASSESSMENT. The exposure assessment methodology is described in 
Subsection 2.5.3 of the GIR (ABB-ES, 1998). This process involves several steps 
including 

. characterization of the exposure setting in terms of physical charac- 
teristics and the populations that may hypothetically be exposed to 
site-related chemicals; 

. identification of potential exposure pathways and receptors; and 

. quantification of exposure for each population in terms of the amount 
of chemical either ingested, inhaled, or absorbed through the skin from 
all complete or hypothetically complete (potential future) exposure 
pathways. 

Summaries of hypothetical exposure pathways to chemicals detected at Site 12 are 
presented on Figure 6-l. 

The hypothetical pathways including medium and route of exposure, the hypotheti- 
cal exposed population, and the rationale for pathway selection or exclusion are 
provided in Table 6-4, and are described in more detail in Subsections 6.3.1 
through 6.3.3. Receptor-specific exposure parameters for each exposure scenario 
are presented in Appendix C to the GIR (ABB-ES, 1998). Risk calculation 
spreadsheets in Appendix E to this RI report also contain the assumptions for the 
exposure .parameters and quantitation of exposures. 
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Table 6-l 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Range of 

Range of Average of Background Selected Analyte 
Analyte of 

Reporting Limits 
Detected Detected Screening Screening HHCPC? Reason’ 

Detection’ Concentrations Concentrations* Concentration3 Concentration4 (Yes/W 

Semivolatile Organic Compounds 

Eenzo(b)fluoranthene ‘16 370 to 410 47 47 NA 870 No S 

benzo(k)fluoranthene ‘16 370 to 410 54 54 NA 8,700 No S 

bis(2-Ethylhexyl)phthalate V 370 to 410 47 to 51 49 NA 46,060 No S 

Fluoranthene 11’3 370 to 410 68 68 NA 310,000 No S 

Pyrene l/6 370 to 410 55 55 NA 230,000 No S 

Pesticiies(mg/kgl 

Dieldrin 316 3.7 to 4 3.3 to 13 7.5 NA 40 No S 

Total Petroleum Hydrocarbons (mglkg) 

Aluminum 616 40 7,000 to 15,300 11,600 15,848 7,800 No B 

Arsenic 616 2 2.4 to 3.8 3 3.2 0.43 Yes 

Barium 616 40 10 to 14.5 11.8 23.2 110 No B, 6 

Beryllium 316 1 0.08 to 0.14 0.11 0.36 16 No B, S 

Cadmium 116 1 0.41 0.41 0.58 39 No B, S 

Calcium w3 l,@JQ 67.4 to 985 404 396 1 ,OOO,OOo No S 

Chromium 616 2 8.1 to 20.3 11.8 11 23 No S 

Cobalt 516 10 0.44 to 0.96 0.81 3 470 No B, 6 

Copper 216 5 3.9 to 5.8 4.9 9.4 110 No B, S 

Cyanide 316 0.5 0.09 to 0.13 0.11 0.28 30 No B, S 

Iron 616 20 5,190 to 9,200 7,278 8,832 2,300 Yes 

Lead 616 0.6 5.8 to 15.6 12.3 11.4 400 No S 

Magnesium w3 1,000 88.2 to 161 128 268 460,468 No B, S 

Manganese 616 3 78.3 to 156 114 392 160 No B, S 
c-l-- _-I__ _I --A -,Ts^L,^ 



Table 6-l (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Analyte 
Frequency 

of 
Detection’ 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Range of 
Range of Average of Background Selected Analyte 

Reporting Limits 
Detected Detected Screening Screening HHCPC? Reason’ 

Concentrations Concentrations* Concentration” Concentration4 (Yes/W 

lnoraanic Anelvtes (mglkg) (Continued) 

Mercury 3/6 0.1 0.02 to 0.04 0.03 0.12 2.3 No B, S 

Nickel 516 8 1.6 to 5.2 3 7.2 110 No B, S 

Potassium 2/6 1,000 97.5 to 131 114 177 1 ,ooo,ooo No B, S 

Selenium 116 1 0.36 to 0.36 0.36 0.46 39 No B, S 

Sodium 316 1,000 180 to 188 183 406 1,000,000 No B, S 
Vanadium w 10 12.5 to 26.8 20.1 21.8 15 Yes 

Zinc 316 4 5.2 to 8.4 6.5 15.4 2,300 No B, S 

Total Petroleum Hydrocarbons (mglkg) 

Total Petroleum w3 NA 10.6 to 56.8 23.1 NA 350 No S 
Hydrocarbons 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. lt does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ The lesser of the U.S. Environmental Protection Agency (USEPA) Region Ill Risk-Based Concentration (RBC) table for residential soil exposure per January 1993 guidance 
(Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening, EPA/903/R-93-001 [USEPA, 1993a]) or the Florida Soil Cleanup Target Levels (FDEP, 
1999) was used for screening. Actual values are taken from the USEPA Region If RBC Tables dated October, 1998, and are based on an excess lifetime cancer risk of 
1 x 10.’ or an adjusted hazard quotient of 0.1 (USEPA, 1998). For the essential nutrients, screening values were derived based on recommended daily allowances. Values are 
presented in Appendix E of this report. Lead value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4- 
12 [USEPA, 1994a]). 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate js used for all table calculations. 
Samples: 12500101 through 12SOO601. 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00401, BKSOO501. 
Background duplicate sample: BKSO0201 D. 

HHCPC = human health chemical of potential concern. NA = not applicable. 
&kg = micrograms per kilogram. mg/kg = milligrams per kilogram. 



Analyte 
Frequency 

of 
Detection’ 

Table 6-2 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Range of Range of Mean of Background Selected Analyte 
Reporting Detected Detected Screening Screening HHCPC? Reason’ 

Limit Concentrations Concentrations’ Concentration3 Concentration4 (Yes/W 

Volatile Organic Compounds @g/kg) 

Methylene chloride j/2 11 to 12 1 1 NA 23,000 No S 

Semivolatite Organic ComDounds @g/kg1 

Diethylphthalate 112 370 to 390 508* 508 NA 1,600,OOO No S 

lnoraanic Analvtes (mglkg) 

Aluminum lO/lO 40 5,260 to 17,100* 11,300 27,800 100,000 No B, S 
Arsenic iO/lO 2 0.53 to 3.3* 1.4 6.2 3.7 No B, S 

Barium lO/lO 40 8.2 to 18.8 12.8 15.8 14,000 No S 

Beryllium 4110 1 0.1 to 0.24 0.15 0.26 410 NQ B, S 
Cadmium 7110 1 0.16 to 0.35* 0.27 0.92 100 No B, S 

Calcium lO/lO 1,000 230 to 5,960 1,320 444 1 ,oOO,oOO No S 

Chromium lo/lo 2 5.8 to 14.5*’ 10.5 22.8 420 No B, S 

Cobalt 5/10 10 1.1 to 1.6 1.3 1.5 12,000 No S 

Copper 8110 5 4 to 7.2 5.6 8.8 8,200 No B, S 

Iron lO/lO 20 3,780 to 12,400* 6,750 18,100 61,000 No B, S 

Lead lO/lO 0.6 3.8 to 29.9 10.2 8.4 400 No S 

Magnesium IO/10 1,000 127 to 1,130 263 272 460,468 No S 

Manganese lO/lO 3 6.3* to 222 115 42.6 4,100 No S 

Mercury 5110 0.1 0.03 to 0.04 0.04 ND 8.7 No S 

Nickel 6110 8 1.7* to 3.3 2.4 5 4,100 No B, S 

Potassium 9/10 1,000 58.2* to 232 170 181 1 ,ooo,ooo No S 

Selenium 6/10 0.13 to 1 0. i6 i0 0.27 0.2i 0.3 1,000 No B, S 

See notes at end of table. 



Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Mean of Background Selected Analyte 

Analyte of Reporting Detected Detected Screening Screening HHCPC? Reason’ 
DeteCtiOn’ Limit Concentrations Concentrations’ Concentration3 Concentration’ r/es/W 

lnoruanic Analvtes (mglkg) (Continued) 

Sodium B/10 4.16 to 1,000 169 to 225 188 ND 1 ,ooo,OOo No S 

Vanadium lO/lO 10 10.3 to 38.1 20 45 1,400 No B, S 

Zinc B/10 4 5.8 to 12.5 9.5 15.6 61,000 No B, S 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
2 The mean of d8t8Ct8d concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, ‘If”, or “UJ” 
validation qualifiers. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
4 The lesser of the U.S. Environmental Protection Agency (USEPA) Region Ill Risk-Based Concentration (RBC) table for industrial soil exposure per January 1993 guidance 
(Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening, EPA/903/R-93-001 [USEPA, 1993a]) or Florida Soil Cleanup Target Levels (FDEP, 1999) 
were used for screening. Actual values are taken from the USEPA Region Ill RBC Tables dated October 1998, and are based on an excess lifetime cancer risk of 1 x 16’ or an 
adjusted hazard quotient of 0.1 (USEPA, 1998). For the essential nutrients, screening values were derived based on recommended daily allowances. Values are presanted in 
Appendix E of this report. 
5 Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not 8xC88d the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all tab18 calculations. 
Samples: 12SS1, 12SS2, 12SS3, 12SS4, 12SS5, 12SS6, 12SS7, 12SS8 (metals only) 12BOO101, and 12BOO102. 
Sample Duplicate: 12BOOlOlD, 12SS4A. 
Background samples: BKBOOl 01, BKB00102, BKBOO201, BKBO0202, BKB00301, BKBO0302, BKBOO401, BKB00402, BKBOO501, BKB00502, BKBOO601, BKBO0602, 
BKB00701, BKBO0702. 
Background duplicate samples: BKB00401D and BKB00602D. 

HHCPC = human health chemical of potential concern. mg/kg = milligrams per kilogram. 
m/kg = micrograms per kilogram * = The value is the average of a sample and its duplicate. If the value is non-detect, on8 
NA = not applicable. half of the detection limit is used as the sample value. 



Table 6-3 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Reporting 

Detected Mean of Background Selected Analyte 
Analyte of 

Limit Range 
Concentrations Detected Screening Screening HHCPC? Reason’ 

Detection’ Range2 Concentration? Concentration4 Concentration5 W/W 

Semivolatile Organic Compounds &g/f I 

bis(2-Ethylhexyl)phthalate l/2 10 2* 2 NA 4.8 No S 

Inorganic Analvtes &g/r) 

Aluminum l/2 15 330 330 654 50 No B 

Barium 212 NA 7 to 14.5 * 10.8 72.6 260 No B, S 

Calcium 212 NA 1,860* to 4,230 * 3,040 3,320 1,055,398 No S 

Chromium l/2 2 2.4 2.4 30 18 No B, S 

Iron 112 5 45.7 45.7 964 300 No B, S 

Lead l/2 0.25 to 0.5 0.43* 0.43 ND 15 No S 

Magnesium 2/2 NA 262 to 324* 293 2,430 118,807 No ‘5 S 

Manganese 212 NA 0.95 to 1.8* 1.4 42.8 50 No B, S 

Sodium 212 NA 2,340” to 3,470 2,900 4,770 160,000 No B, S 

Thallium J/2 0.3 to 0.6 0.5* 0.5 ND 0.29 Yes 

Vanadium l/2 1.2 3.9 3.9 3.8 26 No S 

Zinc l/2 2.4 to 2.8 4.7* 4.7 200 1,100 No B, S 

See notes at end of table. 



Table 6-3 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater Associated with Site 12 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, ‘It”, or “UJ” 
validation qualifiers. 
4 The background screening value is twice the average of d8t8Ct8d concentrations for inorganic analytes in background samples. 
5 The lesser of th8 U.S. Environmental Protection Agency (USEPA), Region Ill Risk-Based Concentration (RBC) table for tap water exposure per January 1993 guidance 
(Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening, EPA/903/R-93-001 [USEPA, 1993a]) or the Florida Groundwater Target Levels (FDEP, 
1998) was used for screening. Actual values are taken from the USEPA Region Ill RBC Tables dated October 1998, and are based on a excass lifetime cancer risk of 1 x 10e6 
or an adjusted hazard quotient of 0.1 (USEPA, 1998). For the essential nutrients, screening values were derived based on recommended daily allowances. Values are 
presented in Appendix E of this report. 
’ Analyte was included or excludad from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: Tha average of a sample and its duplicate is used for all table calculations. 
Samples: 12GOOlOl through 12G00201. 
Duplicate sample: 12GOOlOlD. 
Background samples: BKGOOlOl through BKG00103, BKG00201 through BKG00203, BKG00301. 
Background duplicate sample: BKGOOlOl D. 

HHCPC = human health chemical of potential concern. NA = not applicable. 
m/f = micrograms per liter. ND = not detected in any background samples. 
* = average of sample and duplicate. If the value is non-detect, one half of the detection limit is used as the sample value. 
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Table 6-4 
Summary of Potential Exposure Pathways 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Medium of Expo- 
Route of Exposure Potentially Exposed Population 

Selected for 
sure Evaluation? 

Reason for Selection or Evaluation 

Current Land Use 

Surface soil Dermal contact with soil, Resident (adult and child) No No humans currently reside or work at Site 12. Adolescents and 
ingestion of soil, and inha- Trespasser (adult and adolescent) Yes adults may be exposed to contaminants in the surface soil while 
lation of fugitive dust. Occupational worker (adult) No trespassing. The site maintenance workers may be exposed to 

Site maintenance worker (adult) Yes contaminants in surface soil while performing routine site activi- 
Excavation worker (adult) No ties. 

Subsurface soil Dermal contact with soil, Excavation worker No Currently, there are no excavation activities at Site 12. Addition- 
ingestion of soil, and inha- ally, there are no human health chemicals of potential concern (- 
lation of fugitive dust. HHCPCs) selected for subsurface soil. 

Groundwater Ingestion of groundwater Resident (adult) No There are no current exposures to groundwater. 
as drinking water. 

FUtur8 L8ttd Use 

Surface soil Dermal contact with soil, Resident (child and adult) Yes lf Site 12 is developed for residential use, residents could be 
ingestion of soil, and inha- Trespasser (adolescent and adult) Yes exposed to chemicals in surface soil. 
lation of fugitive dust. Occupational worker (adult) Yes Exposure of trespassers, occupational worker, site maintenance 

Site maintenance worker (adult) Yes worker and excavation worker to chemicals in surface soil are 
Excavation worker (adult) Yes possible. 

Subsurface soil Dermal contact with soil, Excavation worker No Although it is possible that an excavation worker could be 
ingestion of soil, and inha- exposed to subsurface soil in the future if the site is developed, 
lation of fugitive dust. there were no HHCPCs identified; therefore, this hypothetical 

exposure pathway is not evaluated in this human health risk 
assessment. 

Groundwater Ingestion of groundwater Resident (adult and child) Yes If Site 12 is developed for residential use, drinking water wells in 
as drinking water and the surficial aquifer could be influenced by contaminants in the 
inhalation of volatiles groundwater associated with Site 12. Therefore, future residents 
while showering. could be exposed to contaminants in the surficial aquifer. 



6.3.1 Surface Soil No humans currently reside or work at Site 12. However, 
Site 12 may eventually be developed for residential land use; therefore, the 
residential receptor was evaluated as part of the hypothetical future land-use 
scenario. Currently, there are no buildings at the site; therefore, exposure of 
occupational workers will be only considered as part of the future land-use 
scenario. Other possible future exposure scenarios include excavation 
activities, such as installation of utility lines, and site maintenance, suc'h as 
mowing the grass. 

Exposures of hypothetical future residents (adult and child), hypothetical fu,ture 
occupational workers, current and future site maintenance workers, future 
excavation workers, and current and future trespassers (adult and child) to 
surface soil contaminants through ingestion, dermal contact, and inhalation of 
particulates are evaluated in this HHRA. 

6.3.2 Subsurface Soil There are no current exposures to subsurface soil because 
no excavation or construction activities are ongoing at Site 12. However, if 
Site 12 is developed for residential or industrial use or if excavation 
activities occur in the future, an excavation worker could be exposed to 
contaminants in subsurface soil. There were no HHCPCs identified. Therefore, 
receptor exposure to subsurface soil was not evaluated in this HHRA. 

6.3.3 Groundwater Currently, groundwater at Site 12 is not used for any potable 
or nonpotable purpose. There are no plans to use the water resource in the 
foreseeable future. However, in the event that Site 12 or areas hydraulically 
downgradient of Site 12 are developed for residential use, the exposure pathway 
to chemicals in groundwater could become complete. Therefore, hypothetical 

*- future domestic use of the surficial aquifer (adult and child ingestion) was 
evaluated in this HHRA as a worst to case estimate of hypothetical future 
receptors. 

6.3.4 Exposure Point Concentrations Exposure point concentrations (EPCs) for 
all HHCPCs in surface soil were calculated according to Paragraph 2.5.3.3 of the 
GIR (ABB-ES, 1998). The EPCs for HHCPCs in surface soil for Site l;! are 
presented in Table 6-5. The EPCs for HHCPCs in groundwater for Site 112 are 
presented in Table 6-6. The EPCs were used with receptor to specific exposure 
parameters to quantify exposures to the HHCPCs. 

The EPC quantificationprocess involves developing assumptions regarding exposure 
conditions and exposure scenarios for each receptor to estimate the total amount 
of contaminants that a hypothetical receptor may ingest, dermally absorb, or 
inhale from each exposure pathway. The ultimate goal of this step, as defined 
in USEPA guidance, is to identify the combination of these exposure variables or 
parameters that results in the most intense level of exposure that may 
"reasonably" be expected to occur under current and future site conditions 
(USEPA, 1989a). Risk calculation spreadsheets and exposure assumptions are shown 
in Appendix E to this report. 

6.4 TOXICITY ASSESSMENT. The toxicity assessment methodology is described in 
Subsection 2.5.4 of the GIR (ABB-ES, 1998). The toxicity assessment evaluates 
the available evidence on the hypothetical adverse effects associated with 
exposure to each HHCPC. This information is used to develop a relationship 
between the extent of exposure and the likelihood or severity of adverse human 
health effects. Two steps are typically associated with toxicity assessment: 
hazard identification and dose to response assessment. 
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Table 6-5 
Exposure Point Concentrations for Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 

Inorganic Analvtes (mglkg) 

Frequency Maximum Detected 
of Detection’ Concentration 

95% UCLZ 
Exposure Point 
Concentration3 

Arsenic w3 3.8 NC 3.8 

Iron 6/6 9,200 NC 9,200 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
’ 95 percent upper confidence limit (UCL) of the arithmetic mean is calculated using all samples. One-half the contract- 
required quantitation limit/contract-required detection limit is used as a surrogate for nondetects. The UCL is not 
calculated when there are less than 10 total samples. 
3 Exposure point concentration is the lower of either the 95 percent UCL concentration or maximum detected concentra- 
tion. 

Notes: % = percent. 
mg/kg = milligrams per kilogram. 
NC = not calculated. 

Table 66 
Exposure Point Concentrations for Human Health Chemicals of Potential Concern 

for Groundwater 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, florida 

Analyte 
Frequency Maximum Detected Arithmetic Exposure Point 

of Detection’ Concentration Mean’ Concentration3 

Inorganic Analvtes &g/f 1 

Thallium 112 0.5 0.4 0.4 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
2 Arithmetic mean of all samples calculated using one-half the contract-required quantitation limit and contract-required 
detection limit for nondetects. 
3 Exposure point concentration is the lower of either the arithmetic mean concentration or maximum detected concentration. 

Note: m/l = micrograms per liter. 
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. Hazard identification is the process of determining if exposure to an 
agent could cause a particular adverse health effect and, more 
importantly, if that effect will occur in humans. The objectives of 
the hazard identification in the HHRA are to (1) identify which of the 
contaminants detected at the site are hypothetical hazards, and 
(2) summarize their potential toxicity in brief nontechnical language. 

. A dose to response assessment is conducted to characterize and quantify 
the relationship between intake, or dose, of a HHCPC and the likelihood 
of a toxic effect or response. There are two categories of toxic 
effects evaluated in this HHRA: carcinogenic and noncarcinogenic. 
Following USEPA guidance for HHRAs (USEPA, 1989a), these two endpoints 
(cancer and noncancer) are evaluated separately. As a result of the 
dose to response assessment, identified dose to response values are 
used to estimate the incidence of adverse effects as a function of 
human exposure to a chemical. 

Appendix Eto this report contains brief toxicity summaries for HHCPCs identified 
in surface soil, and groundwater at Site 12. Appendix E to this report also 
contains dose to response information for the HHCPCs (Tables C-4 through C-9). 
Dose to response values used in this HHRA were current as of November 1997 for 
the Integrated Risk Information System (IRIS) (USEPA, 1997a) and July 199'7 for 
Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b). 

6.5 RISK CHARACTERIZATION. Risk characterization is the final step in the risk 
assessment process. This step involves the integration of the exposure and 
toxicity assessments into a qualitative or quantitative expression of pote,ntial 
humanhealth risks associatedwith contaminant exposure. Quantitative estimates 
of both carcinogenic and noncarcinogenic risks are made for each HHCPC and each 
complete exposure pathway identified in the exposure assessment. The risk 
characterizationmethodology is describedinSubsection 2.5.5 of the GIR (ABB-ES, 
1998). 

Risk estimates for hypothetical exposures to surface soil and groundwater under 
current and hypothetical future land to use scenarios are discussed below in 
Subsections 6.5.1 and 6.5.2. These risk estimates are then compared to USEPA and 
FDEP carcinogenic and noncarcinogenic target levels. 

The USEPA guidelines, established in the NCP, indicate that the total lifetime 
cancer risk due to exposure to the HHCPCs at a site, by each complete exposure 
pathway, should not exceed a range of 1 in l,OOO,OOO (1~10~~) to 1 in 10,000 
(1~10-~) (USEPA, 1990). FDEP has indicated that chemical to specific risks 
greater than one in one million (1~10~~) warrant further consideration. 

An HQ less than 1 indicates that noncarcinogenic toxic effects are not expected 
to occur due to HHCPC exposure. Hazard indices (HIS) greater than 1 may be 
indicative of a possible noncarcinogenic toxic effects, but the circumstances 
must be evaluated on a case to by to case basis (USEPA, 1989a). As the HI 
increases, so does the likelihood that adverse effects might be associated with 
exposure. Both USEPA and FDEP consider that chemicals with HIS greater than 1 

f"=-- warrant further evaluation and require an evaluation of the noncarcinogenic 
effects. 
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Table 6-7 summarizes the cancer and noncancer risk under a current land to use 
scenario for Site 12. Table 6-8 summarizes the cancer and noncancer risk under 
a hypothetical future land to use scenario for Site 12. 

- 

6.5.1 Surface Soil The risk calculations for surface soil exposure are shown 
in Tables E-10 through E-23 in Appendix C to this report. For the current land- 
use scenario, the cancer risks associated with exposure to surface soil 
(ingestion, dermal contact, and fugitive dust inhalation) are 5x10" for an 
aggregate (combined adult and adolescent) trespasser, and 1x10-' for a site 
maintenance worker. Both receptors cancer risk values are below the USEPA 
acceptable cancer risk range of 1 in 10,000 to 1 in l,OOO,OOO. The noncancer‘ 
risks associated with surface soil ingestion, dermal contact, and fugitive dust 
inhalation under current land use (adolescent trespasser, adult trespasser, and 
site worker) are below USEPA's and FDEP's target HI of 1. Figures 6-2 and 6-3 
present summaries of cancer risks andHIs, respectively, associatedwith exposure 
scenarios under potential current land-use exposure scenarios. 

The cancer risks associated with exposure to surface soil ingestion, dermal 
contact, and fugitive dust inhalation under hypothetical future land use are 
9x10e6 for an aggregate resident (combined adult and child), 5x10-' for an 
aggregate trespasser (combined adult and adolescent), 1X10+ for an occupational 
worker, 1x10-' for a site maintenance worker, and 5~10~~ for an excavation worker 
under hypothetical future land use. Figure 6-4 presents a summary of cancer risk 
associated with exposure scenarios under future land use. All of these 
hypothetical future receptor risks are within or below the USEPA acceptable 
cancer risk range; however, the hypothetical future residential risk exceeds the 
Florida level of concern of 1~10~~ (due to arsenic). _-. 

The noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation under future land use for all receptors are below 
USEPA's and FDEP's target HI of 1. Figure 6-5 presents a summary of HIS 
associated with exposure scenarios under future land use. 

6.5.2 Groundwater The risk calculations for groundwater exposure are shown in 
Tables F-24 through F-25 in Appendix E to this report. Currently, there are no 
potable supply wells at the site; thus, there is no human exposure to groundwa- 
ter. Therefore, risk was not evaluated for the current land-use scenario. There 
were no carcinogenic HHCPCs selected at Site 12. 

Under hypothetical future land use, there are no carcinogenic HHCPCs identified 
and the noncancer risks associated with groundwater ingestion are 0.1 and 0.3 for 
the adult resident and child resident, respectively. Both of these HIS do not 
exceed USEPA's and FDEP's target HI of 1. Figure 6-6 presents a summary of the 
noncancer risk to potential future residents (there is no carcinogenic summary 
figure because there were no carcinogenic HHCPCs identified). 

6.5.3 Cumulative Risk USEPA Region IV guidance requires an assessment of a 
cumulative receptor risk. In this HHRA, only the hypothetical future residential 
receptor could hypothetically be exposed to both surface soils and groundwater. 
The cumulative cancer risk to hypothetical future residential receptors is equal 
to the soil risk of 9x10e6. The cumulative potential noncancer risk for the 
adult resident is 0.3 and for the child resident is 1. 
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Table 6-7 
Risk Summary, Current Land Use 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use I Exposure Route HI* ELCR* 

Current Land Use 

Surface Soil: 

Adult Trespasser: Incidental ingestion 0.008 3 x lo-’ 

Dermal contact 0.02 2xlO9 

Inhalation of particulates ND 8x 10-l’ 

Total Adult Trespasser: 0.03 3x10-7 

Adolescent Trespasser: Incidental ingestion 0.01 2x10-7 

Dermal contact 0.02 1 xloa 

Inhalation of particulates ND 4 x ‘I 0-l ’ 

Total Adolescent Trespasser: 0.03 2X10.7 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Soil: NC 5x10‘7 

Site Maintenance Worker: Incidental ingestion 0.003 1 x10-7 

Dermal contact 0.01 1 x10* 

Inhalation of particulates ND 4 x la-‘O 

Total Site Maintenance Worker: 0.01 
1 x10’ 

Notes: HI = hazard index. 
* = receptor totals may vary from spreadsheets due to rounding algorithm. 
ELCR = excess lifetime cancer risk 
ND = No dose to response data for this exposure route were available for human health chemicals of potential 
concern in this medium. 
NC = Not calculated because child and adult HIS are not additive. 
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Table 68 
Risk Summary, Future Land Use 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

wtd Use I Exposure Route HI* ELCR* 

due Land Use 

lrface Soil: 

Adult Trespasser: Incidental ingestion 0.008 3x10-7 

Dermal contact 0.02 2x10‘8 

Inhalation of particulates ND 8x10‘” 

Total Adult Trespasser: 0.03 3x10-7 

Adolescent Trespasser: Incidental ingestion 0.01 2x10-7 

Dermal contact 0.02 1 x10* 

Inhalation of particulates ND 4x10-” 

Total Adolescent Trespasser: 0.03 2x10-7 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Soil: NC 5x10-7 

Adult Resident: Incidental ingestion 0.06 3x10* 

Dermal contact 0.1 2x10-7 

Inhalation of particulates ND 3x10-O 

Total Adult Resident: 0.2 3x10-6 

Child Resident: Incidental ingestion 0.6 6 x10-' 

Dermal contact 0.2 6 x 10.’ 

Inhalation of particulates ND 3x10-9 

Total Child Resident: 0.8 6~10~ 

Total Risk to Resident (Adult and Adolescent) Ex- 
posed to Surface Soil: NC 9~10’~ 

Occupational Worker: Incidental ingestion 0.1 1 xw 

Dermal contact 0.005 5 x 10-e 

Inhalation of particulates ND lxlo’0 

Total Occupational Worker: 0.1 1 x 10-6 

ee notes at end of table. 
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Table 68 (Continued) 
Risk Summary, Future Land Use 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida - 

Land Use I Exposure Route HI* ELCR” 
- 

Future Land Use (Continuedl 

Site Maintenance Worker: Incidental ingestion 0.003 1 x lo-” 

Dermal contact 0.01 1 x10’” 

Inhalation of particulates ND 4 x lo-‘0 

Total Site Maintenance Worker: 0.01 1 x 10.’ 

Excavation Worker: Incidental ingestion 0.02 5x1u* 

Dermal contact 0.01 6 x lo-lo 

Inhalation of particulates ND 2x10-” 

Total Excavation Worker: 0.03 5x10* 

Groundwater 

Adult Resident: 

Ingestion of groundwater 0.1 NE 

Total Adult Resident: 0.1 NE 

Child Resident: 

Ingestion of groundwater 0.3 NE 

Total Child Resident: 0.3 NE 

Totat Risk to Resident (Adult and Child) NC 9 x 1V6 
Exposed to Surface Soil and Groundwater 

Notes: HI i hazard index 
* = receptor totals may vary for spreadsheets due to rounding algorithm. 
ELCR = excess lifetime cancer risk. 
ND = No dose to response data for this exposure route were available for human health chemicals 6f potential 
concern in this medium. 
NC = Not calculated because child and adult HIS are not additive. 
NE = No carcinogenic risk because Human Health Chemical of Potential Concern were not identified. 
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6.6 UNCERTAINTYANALYSIS. Generaluncertainties associatedwith the collection, 
analysis, and evaluation of data; exposure assessment; toxicity assessment; and 
the risk estimation process are discussed in Paragraph 2.5.5.1 of the GIR 
(ABB-ES, 1998). Site-specific uncertainties that are important for the 
interpretation of the calculated risk estimates for surface soil at Site 12 are 
discussed below. 

. The surface soil carcinogenic risk at Site 12 may be driven by a 
naturally occurring metal (arsenic). It is uncertain whether or not 
this risk to hypothetical future residents is actually due to past site 
operations. Detected arsenic concentrations may actually be at 
naturally occurring levels or due to other anthropogenic activities 
such as pesticide application. This is especially noteworthy because 
the risk from arsenic at background conditions is 7~10~~. Therefore, 
the risks from arsenic at Site 12 are likely to be overestimates. 

. The lack of inhalation reference doses (RfDs) for the HHCPCs in surface 
soil may have resulted in underestimates of the HIS associated with 
exposure to surface soil at Site 12; however, these noncancer risks are 
not likely to be significant when compared to oral and dermal risks 
that are fully characterized. 

. According to the methodology described in the GIR (ABB-ES, 1998) 
(Paragraph 2.5.3.3), central tendency (CT) carcinogenic risk to 
hypothetical future receptors that have risks exceeding Florida or 
USEPA levels of concern was evaluated. The CT evaluation is designed 
to provide a probable risk level (USEPA, 1995a). 

Because estimated excess lifetime carcinogenic risk for the hypotheti- 
cal future resident under the reasonable maximum exposure (R-ME) 
scenario exceeded the target of 1x10h6, the CT risk level was calculated 
for this receptor population. The CT exposure assumptions for each 
parameter are presented in Tables E-26 through E-27 in Appendix E of 
this report. Only CT ingestion and dermal exposure were characterized 
because the contribution from inhalation was insignificant compared to 
the total risk. The CT risk for the aggregate resident exposed to 
surface soil is 1X10+, which is at the FDEP acceptable risk level. 

The risk range 1~10~~ to 7x10-" presented by the CT and RME exposure 
scenarios for hypothetical future residential receptors is useful 
information to provide perspective for the risk manager and compliance 
with agency guidance (USEPA, 1995a). 

6.7 REMEDIAL GOAL OPTIONS. Remedial goal option (RGO) tables are presented for 
each medium with a total excess lifetime cancer risk (ELCR) greater than 1~10~~ 
or an HI greater than 1 per USEPA guidance, and for media with chemicals whose 
EPCs exceed Florida standards. The RGO concentrations are calculated using the 
scenario representing the highest estimated risk for a given medium. Based on 
the above criteria, RGOs are developed for each chemical with a total ELCR 
greater than 1~10~~ or an HQ greater than 0.1. Analytes whose EPCs exceed 
Florida standards are also presented in the RGO tables. 
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RGOs and available Federal regulatory and FDEP risk-based criteria are intended 
to provide the basis for the development of remedial alternatives in the FS. The 
RGO values are not actual or proposed cleanup levels, but are provided to assist 
risk to management decision making in the FS. 

Table 6-9 presents the RGOs for arsenic based on cancer risks to the aggregate 
resident at Site 12. RGOs were not developed for groundwater because the 
carcinogenic and noncancer risks were below the USEPA and FDEP target risk levels 
of concern and no FDEP standards were exceeded. 

6.8 SUMMARY OF HUMAN HEALTH RISK ASSESSMENT FOR SITE 12. HHCPCs were identified 
and risks were estimated for surface soil and groundwater associated with 
Site 12. No HHCPCs were identified for subsurface soil; therefore, no additional 
evaluation was performed. The following conclusions were drawn based on this 
HHRA: 

. The HHCPCs detected in surface soil, subsurface soil, and groundwater 
do not pose unacceptable carcinogenic risks to the evaluated receptors 
based on a comparison to the USEPA target risk range. 

. The total ELCR at Site 12, associated with ingestion of soil by a 
hypothetical future resident (9x10W6) exceeds Florida's target risk 
level of concern of 1~10~~ due to arsenic. 

. The background levels of arsenic at Site 12 exceed FDEP residential 
SCTLs and may result in an unacceptable carcinogenic risk. It is 
likely that naturally occurring arsenic contributes to the FDEP target 
risk to level exceedance. 

. The surface soil, subsurface soil, and groundwater noncancer risks are 
below USEPA and FDEP target risk levels for all potential current and 
hypothetical future receptors. 
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Table 6-9 
Summary of Remedial Goal Options 

for Surface Soil 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index Florida Soil 

Range of Exposure (Based on Risk to Resident (Based on Risk to Child Cleanup Target 
Florida Soil 

Background 
[adult and child]) Resident) Cleanup Target 

Analyte Detected Point Level 
Level 

Screening 

Concentrations Concentration (Residential/ Concentration 
164 1W5 w 3 1 0.1 Industrial)’ 

(Leaching)’ 

lnoraanic Analvtes (mglkg) 

Arsenic 2.4 to 3.6 3.8 NR NR 0.4 NA NA NA 0.8124.62 29 3.2 

’ Chapter 62-777, Florida Administrative Code, June 1999. 
2 Value is an Florida Depaflment of Environmental Protection approved site-specific soil cleanup goal for arsenic at covered landfill sites, Naval Air Station Whiting Field 
(Appendix G). 

Notes: mg/kg = milligrams per kilograms. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
NA = not applicable. 
NC = not calculated. 



7.0 ECOLOGICAL RISK ASSESSMENT (ERA) 

The ERA evaluates potential adverse effects to ecological receptors associated 
with exposure to chemicals from Site 12, the Tetraethyl Lead Disposal Area. The 
ERA for Site 12 follows the methodologies described in the NAS Whiting Field GIR 
(ABB-ES, 1998) and current guidance materials for ERAS at Superfund sites 
including the following: 

. Risk Assessment Guidance for Superfund Environmental Evaluation Ma.nual 
(USEPA, 1989b) 

. Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory 
Reference (USEPA, 1989c) 

. Framework for Ecological Risk Assessment (USEPA, 1992b) 

. Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments (USEPA, 199'7c) 

. Supplemental Guidance to RAGS: Region 4 Bulletins on Ecological Risk 
Assessment (USEPA, 199513) 

. Proposed Guidelines for Ecological Risk Assessment (USEPA, 1996c) 

Risk assessment guidance included in the USEPA "Eco Update" bulletins (1991c) and 
Ff"=Y recent publications (e.g., Maughan, 1993; Suter, 1993) were also consulted. 

This ERA was conducted to determine if ecological receptors are potentially 
exposed to contaminants from Site 12 at concentrations that could cause adverse 
ecological effects. The ERA for Site 12 consists of eight subsections. 

. Site Characterization (Section 7.1) describes current ecological 
conditions at the site. 

. Problem Formulation (Section 7.2) establishes the goals and focus of 
the assessment and identifies major factors to be considered. 

. Hazard Assessment and Selection of Ecological Chemicals of Potential 
Concern (ECPCs) (Section 7.3) reviews the analytical data and identi- 
fies chemicals present at the site that may pose ecological ris'ks. 

. Exposure Assessment (Section 7.4) identifies complete exposure pathways 
and quantifies the magnitude and frequency of exposure. 

. Ecological Effects Assessment (Section 7.5) identifies potential 
adverse effects'to ecological receptors associated with the chemicals 
of concern identified in Section 7.3. 

. Risk Characterization (Section 7.6) integrates exposure and concentra- 
tion to toxicity response information to derive a likely estimate of 
adverse effects. 
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. Uncertainties (Section 7.7) identifies assumptions of the ERA process 
that may influence the risk assessment conclusions. 

. Summary of Ecological Risks (Section 7.8). 

7.1 SITE CHARACTERIZATION. Site 12, the Tetraethyl Lead Disposal Area, is 
located east of the southern east to west runway near Site 11 (see Figure l-2). 
Site 12 is approximately 100 feet long by 25 feet wide. The disposal area 
consists of six earth to covered sludge mounds. The mounds range from 
approximately 3 to 5 feet in height and 5 to 10 feet in diameter. Each sludge 
pile reportedly contained approximately 200 to 400 gallons of sludge material. 
The piles are composed of tankbottom sludge generated during the cleaning of the 
north and south aqua system fuel storage tanks and fuel filters. The piles may 
contain tetraethyl lead, a component of AVGAS. AVGAS is one of the types of 
fuels transported and stored in the tanks at NAS Whiting Field. Disposal of the 
sludge reportedly occurred in May 1968. 

The vegetative community at Site 12 is characterized as an old field community. 
Since the disposal activities in 1968, many woody plants and vines have 
recolonized the mounds and areas between the mounds. There are several species 
of oaks (Quercus spp.), Yaupon holly (Ibex vomitoria), cherry tree (Prunus sp.), 
Chinese privet (Ligustrum sinenus), and red cedar sapling (Juniperus virginiana) 
present. The canopy is dense and approximately 10 to 15 feet in height. In 
addition, the understory is represented by black berry vines (Rubus Sp.), 
goldenaster (Pityopsis graninifolia), mimosa (Minosa strigillosa), buttermint 
(Hyptis mutabillis), rattle box (Crotalaria Zanceolata), and beauty berry 
(Callicarpa americana). There is no apparent change in plant types or cover 
between the mounds and adjacent areas. A complete list of vegetative species 
occurring at Site 12 is provided in Appendix G of the GIR (ABB-ES, 1998). 

Site 12 is surrounded by a mature pine forest on the western, eastern, and 
northern boundaries of the site. NAS Whiting Field maintains a program for 
planting andharvesting of pine trees, primarily long-leaf and slash pines (Pinus 
palustrus andP. elliotii, respectively). NAS Whiting Field performs controlled 
burns and timber harvesting activities as part of a forestry program. These 
forestry management activities provide avariety of habitats and food sources for 
wildlife and other ecological receptors. The south side of the site is bounded 
by the "Y" drainage ditch. Off-site migration of surface soil constituents from 
Site 12 to the "Y" drainage ditch is possible. The "Y" ditch only contains water 
following periods of heavy rain. Because the ditch is intermittent in nature, 
it does not provide adequate aquatic habitat to support aquatic receptors. 

It is likely that the plant and terrestrial invertebrate biomass at Site 12 serve 
as a forage base for a variety of wildlife species, including adult amphibians, 
reptiles, small birds, and small mammals. The dense thicket covering provided 
by the low canopy is likely to be used by small animals. Predatory birds and 
mammals inhabiting the surrounding pine flatwoods areas may also forage in the 
Site 12 area. The adjacent forested area is sufficiently large to provide cover 
and feeding habitat for larger predatory animals (e.g., foxes, owls, and hawks), 
A scat, probably from a canine, was found near Site 12. during the site 
characterization. 
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F--. Mammals that may occur in pine flatwoods include the eastern cottontail rabbit 
(Sylvilagus floridanus), the hispid cotton rat (Sigmodon hispidus), cotton mo'use 
(Peromyscus gossypinus), armadillo (Dasypus novemcinctus), and white-tailed deer 
(Udocoileus virginianus). Predatory mammals and birds such as the red fox 
(Vulpes vulpes), gray fox (Urocyon cinereoargenteus), great-horned owl (Bubo 
virginianus), and red-tailedhawk (Buteo jamaicensis) may also forage in the area 
of Site 12. 

Although no aquatic habitat is present at Site 12, groundwater may discharge to 
tributaries leading to Coldwater Creek, which is located approximately 9,000 feet 
downgradient and southeast of the site. Groundwater discharge to surface water 
was not evaluated as part of the ERA for Site 12 because Coldwater Creek receives 
groundwater discharge and stormwater runoff from multiple sources of potential 
contamination at NAS Whiting Field. In addition, detected concentrations of 
chemicals in Site 12 groundwater are low enough that they are not a concern for 
current and future discharges to surface water. At the site, groundwater is 
located 75 to 80 feet bls, and the point of groundwater discharge is nearly two 
miles from the site. Bis(2-ethylhexyl)phthalate (2 pg/R) was the only organic 
analyte detected in groundwater. In addition, the majority of inorganic 
constituents were detected at concentrations below the background screening 
values. Background screening values are equal to 2 times the average detected 
inorganic concentration in background samples and are presented in Table 5-12. 
Thallium (0.5 pg/R), lead (0.43 pg/R) vanadium (3.9 pg/J?), and zinc (4.7 pg/J) 
are the only inorganic analytes that were detected in Site 12 groundwater above 
background screening concentrations. It is unlikely that these contaminants 
would pose a risk to ecological receptors due to dilution, dispersion, and 
attenuation that would occur prior to discharge. 

7.2 PROBLEM FORMULATION. The problem formulation is the initial step of the ERA 
process. Problem formulation is composed of identification of receptors, 
identification of exposure pathways for those receptors, and selection of 
assessment and measurement endpoints based on information gathered from the site 
characterization. 

7.2.1 Identification of Receptors Ecological receptors that may potentiall:y use 
Site 12 or the surrounding pine forest include terrestrial wildlife (i.e., 
mammal, birds, reptiles, and adult amphibians), terrestrial plants, and soil 
invertebrates. Terrestrial flora and fauna potentially using NAS Whiting Field 
are identified in the GIR (ABB-ES, 1998). Aquatic receptors are not evaluated 
in the ERA because no aquatic habitat exists at Site 12. 

Certain species that potentially reside at NAS Whiting Field are protected by 
Federal and/or State laws. A list of State and federally protected species is 
provided in the GIR (ABB-ES, 1998). No State or federally listed rare, 
threatened, or endangered species or species of concern are known or likely to 
inhabit Site 12. 

7.2.2 Identification of Exposure Pathwavs Exposure pathways are identified for 
three groups of receptors (terrestrial wildlife, terrestrial plants, and soil 
invertebrates). A complete exposure pathway includes a source of contamination, 
an exposure route, and a receptor. A conceptual model of the exposure pathways, 
from source to ecological receptors, is depicted in the Site 12 contaminant 
pathway model on Figure 7-l. 
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All potential routes of exposure are considered in the ERA and are presented in 
the contaminant pathway model. The model differentiates between those exposure 
routes that are quantitatively evaluated and those that are qualitatively 
discussed. This limitation is necessary to focus the risk evaluation on those 
pathways for which contaminant exposures are the highest and most likely to 
occur. Those pathways that cannot be quantitatively evaluated, due to a lack of 
toxicological information, are qualitatively discussed and addressed as uncer- 
tainties. The general approach used to identify exposure pathways for the three 
groups of receptors is explained below. 

Terrestrial Wildlife. Terrestrial wildlife may be exposed to contaminants in 
surface soil and food items contaminated as a result of ingestion, dermal 
adsorption, and inhalation of fugitive dust and volatile emissions. Because 
surface water is not present at Site 12, only exposures associated with ingestion 
of surface soil and potentially contaminated food are evaluated in the Site 12 
ERA. 

Dermal adsorption is considered a negligible exposure pathway because the 
presence of fur, feathers, or chitinous exoskeleton is likely to prjevent 
contamination from coming in direct contact with the skin (personal communication 
with Ted Simon, USEPA Region 4, September 1997). In addition, soil trapped in 
the fur or feathers is likely to be ingested during grooming or preening 
activities, which are evaluated as part of the direct ingestion exposure pathway. 

Exposure via inhalation of fugitive dust is also not likely to be a significant 
exposure pathway because the vegetation at Site 12 would limit the release of 
fugitive dust. Volatiles were not detected in surface soil samples collected 
from Site 12; therefore, inhalation of volatile constituents is not expected. 

Potential contaminant exposures for reptiles and adult amphibians exist at NAS 
Whiting Field; however, ingestion toxicity data and bioaccumulation factors 
(BAFs) are generally not available for these receptors. Therefore, potential 
risks associated with ingestion of affected media and food to reptiles and 
amphibians will be qualitatively addressed in the Uncertainties Section (Section 
7.7) of the ERA. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates 
may be exposed to contamination in surface soil by direct contact with and root 
uptake (plants) or ingestion (invertebrates) of soil. The inhalation exposure 
route is not evaluated due to the reasons discussed above for terrestrial 
wildlife. The ingestion exposure routes include the ingestion of soil and food 
items containing chemicals accumulated from Site 12 surface soil. Because the 
depth to groundwater is 75 to 80 feet bls, far below the root zone of Site 12 
plants, it is not expected that terrestrial plants will be exposed to potential 
groundwater contamination. 

7.2.3 Identification of Endpoints The assessment and measurement endpoints 
selected for the Site 12 ERA are listed in Table 7-l. Assessment endpoints 
represent the ecological component to be protected, whereas the measurement 
endpoints approximate or provide a measure of the achievement of the assessment 
endpoint. The assessment endpoint selected for the Site 12 ERA is the survival 
and maintenance of receptor populations and communities at Site 12. The 
measurable endpoints used to gauge the likelihood of population- and community - 
level effects for terrestrial wildlife are chemical to specific toxicological 
benchmarkvalues reported in the literature that are based on laboratory-measured 
survival, growth, and reproductive effects. 
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Table 7-1 
Endpoints Selected for Ecological Risk Assessment, Site 12 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, florida 

Assessment Endpoint Receptor I Measurement Endpoint I Decision Point 

l Survival and growth of plant Terrestrial Plants Germination of lettuce seeds exposed to surface soil Significant differences (p s 0.05) in germination 
communities. samples from Site 12 in laboratory toxicity tests. of lettuce seeds exposed to Site 12 surface soil 

samples as compared to control samples. 
* Reduction in the biomass of terrestrial 

plants used as forage material. 
* Survival and growth of terrestrial inver- Terrestrial Survival and growth of earthworms exposed to surface Significant differences (p I 0.05) in survival 

tebrate communities. Invertebrates soil samples from Site 12 in laboratory toxicity tests. and/or growth of earthworms exposed to Site 12 
surface soil samples as compared to control 

* Reduction in abundance of earth- samples. 
worms used as forage material. 
- Survival and maintenance of wildlife Wrldlife Species Oral chemical doses (mg/kg BW/day) based on mea- Comparison of potential dietary exposures in 

populations. sured adverse effects on growth, reproduction, or mammalian and avian wildlife with literature- 
survival (i.e., NOAEL, LOAEL, and LD,, studies) of derived RTVs. (HQ > 1 indicate potential risks.) 
mammalian or avian laboratory test populations. 

Notes: 5 = less than or equal to. 
mg/kg = milligrams per kilogram. 
BW/day = body weight per day. 
NOAEL = no observed adverse effect level. 
LOAEL = lowest observed adverse effect level. 
LD,, = lethal dose to 50 percent of a test population 
HQ = hazard quotient. 
RTV = reference toxicity value. 
> = greater than. 



The measurement endpoints for plants and terrestrial invertebrates are the 
survival and growth of earthworms (Eisenia foetida) and germination of lettuce 
seeds (Lactuca sativa) during or in tests using surface soil samples from Site 
12. Table 7-l presents the assessment endpoint, endpoint species, measurement 
endpoint, and decision point (i.e., the outcome at which additional evaluation 
is warranted). 

Four hypotheses were developed to gauge potential risks associated with exposure 
to Site 12 surface soil. These hypotheses are designed for multiple species and 
trophic levels and represent both individual and community dynamics. Hypotheses 
for the Site 12,ERA include the following: 

1. Are ECPCs present in the surface soil at concentrations sufficiently 
high to reduce plant or soil invertebrate biomass or plant cover 
availability such that small mammal and bird populations could be 
affected? 

2. Are ECPCs present in the surface soil at concentrations sufficiently 
high to reduce the survivability and growth of terrestrial plants and 
soil invertebrates? 

3. Are ECPCs in plants and invertebrates sufficiently high as to adversely 
affect small mammal or bird populations following the consumption of 
contaminated food items? 

4. Are bioaccumulating chemicals present at concentrations sufficiently 
high to reduce survivability, growth, or reproduction in top predators 
(i.e., foxes and hawks)? 

7.3 HAZARD ASSESSMENT AND SELECTION OF ECPCs. The hazard assessment includes 
a review of analytical data and selection of ECPCs. ECPCs represent analytes 
detected in environmental media (i.e., surface soil) that are considered in the 
ERA and could present a potential risk for ecological receptors. The process for 
selecting ECPCs is depicted on Figure 7-2. Additional details regarding the ECPC 
selection process are provided in Subsection 2.4.2 of the GIR (ABB-ES, 1998). 
Analytical data for Site 12 were evaluated for use in risk assessment pursuant 
to national guidance, Guidance for Data Useability in Risk Assessment (Parts A 
and B) (USEPA, 1992a). 

Calcium, iron, magnesium, potassium, and sodium are excluded as ECPCs for surface 
soil. These analytes are considered to be essential nutrients and not toxic. 
The rationale for eliminating essential nutrients as ECPCs is provided in the GIR 
(ABB-ES, 1998). 

Inorganic chemicals representative of background conditions are not selected as 
ECPCs. In accordance with USEPA Region IV'guidance (USEPA, 1991a), an inorganic 
analyte is not selected as an ECPC if the maximum detected concentration is less 
than 2 times the average detected inorganic concentration in background samples. 
The maximum detected concentrations are compared against representative site- 
specific background surface soil screening concentrations to eliminate chemicals 

P-Y that are unlikely to be site related. 
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,-\ 
A site-specific surface soil background investigation was conducted at NAS 
Whiting Field and the findings are presented in Paragraph 3.3.1.1 of the GIR 
(ABB-ES, 1998). The site-specific background study used to establish background 
screening values for Site 12 surface soil consists of eight surface soil samples 
(BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00401, and 
BKS00501) and a duplicate sample (BKS00201D) collected from areas containing 
Troup loamy sand. The Troup loamy sand type is considered the most geologically 
similar to the soil from Site 12. 

Analytes that exceed the background screening concentrations and are not 
essential nutrients are compared against ecological screening values for surface 
soil. The surface soil ecological screening values are the Dutch Soil Criteria 
"A" , which refer to background concentrations in surface soil issued by the U.S. 
Fish and Wildlife Service (Beyer, 1990). If the maximum detected concentration 
of an analyte exceeds the ecological screening value, the analyte is retained as 
an ECPC for all ecological receptors including terrestrial wildlife, terrestrial 
plants, and soil invertebrates. 

Six surface soil samples (12SOO101, 12SOO201, 12SOO301, 12SOO401, 12SOO501. and 
12SOO601) and one duplicate sample (12SOOlOlD) were collected at Site 12 (see 
Figure 3-l). Table 7-2 presents a summary of the analytical data and the 
following information: frequency of detection, range of detection limits, range 
of detected concentrations, average of detected concentrations, background 
screening concentrations, ecological screening values, and selected ECPCs. 

ECPCs selected for Site 12 surface soil include one SVOC (bis(2-ethylhexyl)phtha- 
.- late), one inorganic analyte (vanadium), and total recoverable petr'oleum 

hydrocarbons (TRPH). 

7.4 EXPOSURE ASSESSMENT. The purpose of the ecological exposure assessment is 
to estimate or measure the amount of an ECPC to which an ecological receptor may 
be exposed. The following sections briefly describe how contaminant exposures 
are estimated or measured for wildlife, terrestrial plants, and invertebrates at 
Site 12. The contaminant pathway model (Figure 7-l) provides a summary of the 
potential exposure pathways that exist at Site 12 for each group of receptors. 
Additional details regarding the exposure assessment are provided in the GIR 
(ABB-ES, 1998). 

7.4.1 Calculation of Exposure Point Concentrations The EPC is a representative 
concentration used for evaluating risks throughout this ERA. RME and CT 
concentrations are derived for each ECPC. The RME concentration, for data sets 
consisting of less than 10 samples, is equal to the maximum detected concentra- 
tion. 

If potential risks are predicted based on the RME scenario, then the CT exposure 
scenario is also evaluated. The CT exposure concentration is representedby the 
arithmetic mean .of all samples. One-half of the detection limit is used as a 
surrogate value for sample results that are below the detection limit. Table 7-2 
presents the RME and CT EPCs for selected ECPCs identified at Site 12. 

7.4.2 Terrestrial Wildlife 
..- 

Exposure routes for wildlife receptors include 
direct ingestion of surface soil and indirect exposure through ingestion of food 
containing site-related chemicals. The actual amount of an ECPC taken in by 
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Table 7-2 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 12 

Remedial investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical Exposure Point 
Frequency Reporting Detected Average of Background Ecological Average Concentration 

Analyte of Limit Concentration Detected Screening Screening 
of 

of all 
Detection’ Range Range Concentrations* Concentration” Value4 

Ecological 
Concern 

Samples’ RME* CT’ 

Semivolatile Organic Compounds @g/kg1 

Benzo(b)fluoranthene ‘P 370 to 410 47 47 ND 8100 No0 

Benzo(k)fluoranthene ‘16 370 to 410 54 54 ND Bloo No0 

Fluoranthene ‘16 370 to 410 68 68 ND 100 No0 

Pyrene ‘16 370 to 410 55 55 ND 100 No0 

bis(2-Ethylhexyl)phthalate 216 370 to 410 47 to 51 49 80.3 NSC Yes 143 51 51 

PesticiieslPCBs bglkg) 

Dieldrin 316 3.7 to 410 3.3 to 13 7.5 ND 100 No0 

Inorganic Analvtes (mglkg) 

Aluminum 6/6 40 7,000 to 15,300 11,600 15,848 NSC No” 

Arsenic w 2 2.4 to 3.8 3 3.2 20 No0 

Barium 616 40 10 to 14.5 11.8 23.2 200 No%‘0 

Beryllium 316 1 0.08 to 0.14 0.11 0.36 NSC No” 

Cadmium 116 1 0.41 0.41 0.58 1 No 0.10 

Calcium 616 1,000 67.4 to 985 404 396 NSC No” 

See notes at end of table. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 12 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Reid 
Milton, florida 

Chemical Exposure Point 
Frequency Reporting Detected Average of Background Ecological Average 

of Concentration 
Analyte of Limit Concentration Detected Scieening Screening 

Ecological 
of all 

Detection’ Range Range Concentrations’ Concentration3 Value4 
Concern 

Samples5 RME’ CT’ 

Inorganic Analvtes (mglkg) (Cont.) 

Chromium i/6 2 8.1 to 20.3 11.8 11 100 No” 

Cobalt 5/6 10 0.44 to 0.96 0.81 3 20 No%‘0 

Copper 216 5 3.9 to 5.8 4.9 9.4 50 No%10 

Cyanide 316 0.5 0.09 to 0.13 0.11 0.28 1 No%‘0 

Iron 6/6 20 5,190 to 9,200 7,278 8,832 NSC No” 

Lead W6 0.6 5.8 to 15.6 12.3 11.4 50 No’ 

Magnesium w3 l,ooO 88.2 to 161 128 268 NSC No’o,l’ 

Manganese 6/6 3 78.3 to 156 114 392 NSC No” 

Mercury 316 0.1 0.02 to 0.04 0.03 0.12 0.5 No 9.10 

Nickel 516 8 1.6 to 5.2 3 7.2 50 No%‘0 

Potassium 216 1,000 97.5 to 131 114 177 NSC No IO.11 

Selenium l/6 1 0.36 0.36 0.46 NSC No” 

Sodium 3/6 l,ooO 180 to 188 183 406 NSC ,,,o’o.ti 

Vanadium v3 10 12.5 to 26.8 20.1 21.8 NSC Yes 20.1 26.8 20.1 

Zinc 316 4 5.2 to 8.4 6.5 15.4 200 No%‘0 

Total Recoverable Petroleum Hvdrocarbons (TRPHl (mglkg) 

TRPH 616 1.7 to 2.7 10.6 to 56.8 23.1 NA NSC Yes 23.1 56.8 23.1 

See notes at end of table. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 12 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected in relation to the total number of samples analyzed (excluding rejected values). 
* The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. lt does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
3 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. Organic analyte values are one times the 
average of detected concentrations. Organic values are included for comparison purposes only (i.e., not used to select ECPCs). 
’ The ecological screening values are the Dutch Soil Criteria ‘A” as reported in the U.S. Fish and Wildlife Service, Biological Report 90(2), “Evaluating Soil Contamination,” 
(Beyer, 1990). 
5 The average of all samples assigns a value of one-half of the contract-required quantification limit/contract-required detection limit as a surrogate concentration for samples 
where a nondetect was reported. 
’ The RME concentration is equal to maximum detected concentration. 
’ The CT concentration is equal to the lesser of the average of all samples or the maximum exposure point concentration. 
s Ecological screening value for this PAH is not available; the ecological screening value for benzo (a) pyrene is used as a surrogate. 
’ The maximum detected concentration is less than the ecological screening concentration, Therefore, the analyte will not be evaluated further. 
lo The maximum detected concentration is less than the background screening concentration. Therefore, the analyte will not be evaluated further. 
l1 Analyte is an essential nutrient and not considered toxic. Therefore, the analyte will not be evaluated further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 12SOO101, 12SOO201, 12SOO301, 12500301, 12500501, 12SOO601 
Duplicate sample: 12SOOlOl D 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKSOO201, BKS00401, and BKSOO501 
Background duplicate sample: BKSOO201D 

RME = reasonable maximum exposure. NSC = no screening concentration available. 
CT = central tendency. TRPH = total petroleum recoverable hydrocarbon. 
&kg = micrograms per kilogram. NA = not analyzed. 
ND = not detected in any background sample. ECPC = ecological contaminant of potential concern. 
PCBs = polychlorinated biphenyls. PAH = polynuclear aromatic hydrocarbon. 
mg/kg = milligrams per kilogram. 



/@=- wildlife species (i.e., ingestion dose in milligrams per kilogram per day 
[mg/kg-day]) depends on a number of factors. A potential dietary exposure (PDE) 
model is used to estimate exposure to representative wildlife species. The PDE 
(or body dose) is calculated for each ECPC using the equations presented in 
Table 7-3 and the methodologies described in the GIR (ABB-ES, 1998). 

Body dose is calculated using the PDE model for several wildlife species from 
different trophic guilds that may be present at the site. The model uses 
species-specific feeding and habitat characteristics to estimate chem,ical 
exposures to wildlife species respective to their position in the food chain. 
Terrestrial receptors were chosen to represent the trophic levels typically found 
in disturbed overgrown fields and pine forest habitats present at Site 12 and the 
surrounding area. The representative wildlife species considered in the ERA for 
Site 12 are summarized in Table 7-4 and discussed below. 

. Cotton mouse (Peromyscus gossypinus). The cotton mouse represents a 
small mammalian herbivore that could potentially be exposed to 
contamination in soil and in plant tissue (accumulated from the soil). 
The cotton mouse home range is estimated at 0.147 acres. The cotton 
mouse represents the small mammal herbivore community at Site 12. 

. Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds 
suitable habitat in forests, fields, marshes, and brush. It primarily 
feeds on earthworms, snails, centipedes, insects, small vertebrates, 
and slugs (DeGraaf and Rudis, 1986). Insectivorous species may receive 
relatively high chemical doses of bioaccumulating compounds as a result 
of their voracious appetites. The shrew represents small omnivorous 
mammals that may be found at Site 12. 

. Eastern meadowlark (Sturnella magna). The eastern meadowlark is most 
commonly found in open pastures, prairies, farms, and meadows and has 
a home range of approximately 5 acres. The meadowlark feeds primarily 
on invertebrates, although its diet is supplemented with plants. The 
meadowlark represents insectivorous avian receptors for Site 12 
(DeGraaf and Rudis, 1986). 

. Red fox (Vulpes vulpes). This omnivorous mammal prefers open woodlands 
and grassy fields and is most active at night and twilight. It is an 
opportunistic forager, feeding on small mammals, birds, amphibians, 
reptiles, invertebrates, berries, and other fruits (Burt and Grossen- 
heider, 1976). The red fox has an estimated home range of approximate- 
ly 250 acres and represents the large predatory mammal guild at 
Site 12. 

. Red-tailed hawk (Buteo jamaicensis). The red-tailed hawk forages in 
open country, frequently on woodland edges, feeding primarily on small 
mammals. It will also consume invertebrates, reptiles, and small birds 
in the diet. Red-tailed hawks are year-round residents in the 
Southeast and are frequently seen perched adjacent to open :Eields 
(DeGraaf and Rudis, 1986). Although the occurrence of this species is 
expected to be minimal at Site 12, the hawk may reside in adjacent 
forested areas and feed on species that have been exposed to affected 
media at Site 12. The red-tailed hawk has an estimated home range of 
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Table 7-3 
Estimation of Potential Chemical 

Exposures for Representative Wildlife Species 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Estimation of Chemical Exposures Related to Surface Soil 

Scope: Estimates the amount (dose) of a chemical ingested and accumulated by a species via 
incidental ingestion of surface soil and food items containing site-related chemicals. 

Soil Chemical The maximum detected concentration of the ecological chemicals of potential concern 
Concentration: (ECPCs) when the sample size is I 9, and the lesser of the maximum detected concentra- 

tion or the 95th percent upper confidence limit (UCL) of the mean when the sample size is 
2 10. 

Soil Exposure Concentration: 

Primary Prey Rem 
Concentration (T,) 

Primary 
Prey Item Soil 

Concentration = ( BAFinv or Plant x Concentration ) 
(mg/kg) bg/&?) 

Secondary Prey Item 
Concentration (T,): Secondary Tissue 

Prey Item 
Concentration of 

Concentration = ( =mm orbird x Primary ) 
(w/kg) Prey Items' 

(w/kg) 

where BAF = bioaccumulation factor or mg/kg fresh weight tissue over mg/kg dry 
weight soil for invertebrates and plants, and mg/kg fresh weight 
tissue over mg/kg fresh weight food for small mammals and small 
birds. 

* For a discussion of the weighted chemical concentration in prey items, see explanation of 
the PDE term below, and the GIR (ABB-ES, 1998) 

See notes at end of table. 
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Table 7-3 (Continued) 
Estimation of Potential Chemical 

Exposures for Representative Wildlife Species 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Estimation of Chemical Exposures Related to Surface Soil 

Total Exposure Related to 
Surface Soil: PDE [PzxT,+ . . . +PNxT,,+ X IRDi,, X SFF X ED 

(mg/kgBW-day) = BW 

where PDE = 
P, = 
TN = 

hi, = 
BW = 
SFF = 

ED = 

potential dietary exposure (mg/kg BW-day), 
percent of diet composed of food item N, 
tissue concentration in food item N (mg/kg), 
food ingestion rate of receptor (kg of food or dietary item per day), 
body weight (kg) of receptor, 
site foraging frequency (site area [acres] divided by home range 
[acres]), assumed to be equal to 1 for lethal exposure scenario, and 
exposure duration (fraction of year species is expected to occur on 

Notes: s = less than or equal to. 
2 = greater than or equal to. 
mg/kg = milligrams per kilogram. 
96 = percent. 
BAF = Bioaccumulation factors. 
inv = invertebrate species 
mam = mammal species. 
mg/kg BW-day = milligrams per kilogram of body weight per day. 
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approximately 800 acres and represents the large predatory avian guild 
at Site 12. -. 

. Mourning dove (zenaida macroura). This herbivorous bird species was 
included in the Site 12 ERA in response to a comment from the USEPA. 
The available bioaccumulation data suggest that risks predicted for a 
herbivorous bird species would not exceed those of omnivorous birds. 
The risks for a herbivorous bird were calculated for Site 12 and the HI 
was well below 1 which is slightly less than the risks predicted for 
the omnivorous bird (eastern meadowlark). Risk calculations for the 
mourning dove are presented in Appendix F, Table F-11. 

Table 7-4 
Ecological Receptors Evaluated 

foi Site 12 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, florida 

Receptor Evaluated 

Common Name Scientific Name 
Method of Evaluation 

Terrestrial Plants Lettuce (Lacruca satival 

Terrestrial Invertebrate Earthworm (Eisenia foetida) 

Cotton mouse Perom yscus goss ypinus 

Short-tailed shrew Biarina brevicauda 

Eastern meadowlark Sturnella magna 

Red fox Vulp es vulpes 

Red-tailed hawk Buteo jamaicensis 

Mourning dove Zenaida macroura 

Toxicity testing using lettuce seed ger- 
mination. 

Toxicity testing using earthworms. 

Food-web model 

Food-web model 

Food-web model 

Food-web model 

Food-web model 

Food-web model 

- 

Parameters for quantitatively evaluating exposures to wildlife include body 
weight, food ingestion rate, home range, and relative consumption of food items. 
Exposure assumptions for each of the representative wildlife species selected for 
Site 12 are provided in Table 7-5 and in Table F-4 of Appendix F. In addition 
to these parameters, the species foraging habits and bioaccumulation in food 
items are also considered. 

The site foraging frequency (SFF) is an adjustment term that accounts for the 
frequency a receptor feeds within the site area. The SFF is based on both the 
acreage of the site relative to the receptor's home range and the fraction of the 
year the receptor would be exposed to site-related chemicals (i.e., the exposure 
duration). By definition the SFF cannot exceed 1. Site 12 is approximately 0.1 
acres and is smaller than the home range of each of the representative species. 
Because all representative wildlife species are conservatively expected to forage 
at the site year round, it is assumed that the exposure durations for these 
species are 1. 

Wildlife species may be exposed to ECPCs in surface soil via incidental ingestion 
or by ingestion of prey items that have bioaccumulated these ECPCs. A PDE model 
is used to estimate the dose receivedby each representative wildlife species for ..- 

WHF-S12.M 
PMW.06.99 7-16 



Table 7-5 
Exposure Parameters for Representative Wildlife Species 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Representative Body Weight 
Assumed Diet for 

Reported Diet Terrestrial Exposure 
Food Ingestion Home Range 

Wrldlife Species (kg) Assessment (96 of diet) 
Rate (kg/day) (acres) 

Cotton mouse [a] 0.021 [b] Seeds and some insects. [c] 88% Plants 0.0029 [e) 0.147 [f] 

(Peromyscus gossypinus) 10% Invertebrates 
2% Soil [d] 

Short-tailed shrew 0.017 [g] Earthworms, slugs & snails, fungi, 78% Invertebrates 0.0024 [e] 0.96 f 0.09 [cl 

(Blarina brevicauda) insects, and vegetation. [c] 12% Plants 
10% Soil [c] 

Eastern meadowlark 0.087 [h] Insects, weed seeds and grass seeds, 75% Invertebrates 0.0119 [i] 5 [hl 
(Stumelta magnff) 75% of diet is invertebrates (beetles, 20% Plants 

grubs, bugs, grasshoppers, crickets, 5% Soil [h] 
ants, and spiders. (h] 

Red fox 4.69 [c] Small mammals, birds, and inverte- 57% Small mammals 0.24 [e] 250 [c] 
(Vulpes vulpes) brates, as well as berries and other 20% Invertebrates 

fruits. [c] 10% Small birds 
10% Plants 
3% Soil [c] 

Red-tailed hawk 1.02 [c] Primarily small mammals; also birds, 70% Small mammals 0.113 [i] 800 [c] 
(Buteo jamaicensis) snakes, turtles, frogs, crickets, bee- 27% Birds 

tles, crayfish, and carp. [c] 3% Soil [c] 

[a] Values for the deer mouse were used for the cotton mouse (U.S. Environmental Protection Agency [USEPA], 1993b). 
[b] Average of adult male and female deer mice in North America (USEPA, 1993b). 
[c] wildlie Exposure Factors Handbook (USEPA, 1993b). 
[d] Deer mouse value used for cotton mouse based on similarities in diet. Other values were based on diet composition (USEPA 1993b). 
[e] Calculated using the mammal equation based on body weight (Wt) in kg, Food ingestion (kg/day) = 0.0887 x Wt o.822 (kg) (USEPA, 1993b). 
[f] Average for male and female deer mice, Virginia/mixed deciduous forest (USEPA, 1993b) 
[g] Mean of means reported for male and female shrews in summer and fall (USEPA, 1993b). 
[h] Terres, 1991. 
[i] Calculated using the bird equation based on body weight (Wt) in kg. Food ingestion (kg/day) = 0.0582 x Wt o.651 (kg) (USEPA, 1993b). 

Notes: kg = kilograms. f = plus or minus, 

% = percent. kg/day = kilograms per day. 



,each ECPC in all media according to the equations in Table 7-3 and the methodol- 
ogies described in Subsection 2.4.3 of the GIR (ABB-ES, 1998). -. 

BAFs are used in the wildlife PDE model to estimate the transfer of chemicals 
between soil and plants or soil invertebrates, and between these organisms and 
primary consumer species. To estimate the PDE, tissue concentrations of ECPCs 
in prey items are estimated using BAFs. BAFs for invertebrate and plant food 
items are defined as the ratio of the ECPC concentration in plant or invertebrate 
tissue (mg chemical/kg tissue wet-weight) to the ECPC concentration in surface 
soil (mg chemical/kg dry-weight soil). BAFs reported in the scientific 
literature for avian and mammalian receptors are the reported ratios of ECPC 
concentrations in the tissues of these receptors (mg chemical/kg tissue wet- 
weight) to the concentrations of ECPCs in their food items (mg chemical/kg tissue 
wet-weight). BAFs for most receptors are extrapolated from literature values or 
estimated using regression equations from scientific literature. Based on the 
evidence provided in several reference materials (Suter, 1993; Maughan, 1993), 
an assumption is made that VOCs do notbioaccumulate in prey tissue. The general 
approach used to select BAFs for Site 12 is summarized in Table 7-6. BAFs for 
each of the surface soil ECPCs evaluated at Site 12 are included in Table F-l of 
Appendix F. 

7.4.3 Terrestrial Plants and Invertebrates Terrestrial plants and invertebrates 
may be exposed to ECPCs via direct contact with and root uptake (plants) or 
ingestion (invertebrates) of ECPCs measured in Site 12 surface soil. For the 
purposes of the Site 12 ERA, exposures to terrestrial plants and invertebrates 
are assumed to occur within the top one-foot-interval of surface soil. Exposure 
of terrestrial plants to groundwater is not evaluated because the depth to the 
water table is approximately 75 to 80 feet bls, and thus below the root zone of 
Site 12 plants (see hydrogeological discussion in Chapter 5.0 of this report). 

_- 

7.5 ECOLOGICAL EFFECTS ASSESSMENT. The ecological effects assessment discusses 
what measurement endpoints were used to evaluate potential adverse impacts to the 
assessment endpoints (i.e., the maintenance of receptor populations). The 
methods used for identifying and characterizing ecological effects for ECPCs in 
surface soil are described in the following subsections and in greater detail in 
Subsection 2.4.4 of the GIR (ABB-ES, 1998). 

Wildlife receptors, terrestrial plants, and terrestrial invertebrates are 
potentially exposed to ECPCs in surface soil at Site 12. The measures of adverse 
ecological effects for these receptors are discussed separately. 

7.5.1 Terrestrial Wildlife As identified in the problem formulation, the 
assessment endpoint selected for terrestrial wildlife is the survival and 
maintenance of wildlife populations and communities within the habitat present 
at Site 12. Because no long-term wildlife population data are available at NAS 
Whiting Field, a direct measurement of this assessment endpoint is not possible. 
The literature-derived results of laboratory toxicity studies that relate the 
dose of a chemical in an oral exposure with an adverse response to growth, 
reproduction, or survival of a test population (avian or mammalian species) are 
used as a measure of the assessment endpoint for wildlife receptors. Table F-2 
in Appendix F presents wildlife ingestion toxicity data found in the literature. 
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Table 7-6 
Estimation of Bioaccumulation Factors 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

qeceptor Group 
Nature of 
Approach 

General Approach 

Terrestrial Plants 

Unit: mg/kg wet tissue 
oer mg/kg dry soil 

Literature Values 

SAR 

When available, literature values were used to estimate plant BAFs. 

When literature values were not available, plant,BAFs for semivolatile organic 
compounds (SVOCs) were calculated using a regression equation based on 
the relationship between plant bioconcentration factors and the c-octanol- 
water partition coefficient for soil (K,,s) of analytes (Travis and Arms, 1988).’ 
The study found that bioconcentration factors for vegetation are inversely 
proportional to the square root of the K,,s of an analyte. 

Extrapolation and When literature values were not available, plant BAFs for inorganic com- 
Empirical Data pounds were obtained from Baes et al. (1984).’ 

Assumption Although evidence suggests that plants may transport organic analytes 
with log K,,s < 5 (i.e., volatile organic compounds [VOCs]) from the roots 
into leafy portions (Briggs et al., 1982; Briggs et al., 1983), bioaccumulation 
data for VOCs is generally lacking in the scientific literature. In addition, 
evidence in the literature (Suter, 1993; Maughan, 1993) suggests that 
analytes with log K,,s < 3.5 are not bioaccumulated into animal tissue. 
Therefore, it was assumed that transfer of VOCs from plant tissue to animal 
tissue does not occur. 

Terrestrial Invertebrates 
Unit: mg/kg wet tissue 
per mg/kg dry soil 

Literature Values 

Assumption 

When no site-specific values were available, literature values were used to 
estimate BAFs for invertebrates. 

Bioaccumulation data for VOCs is generally lacking in the scientific litera- 
ture. In addition, evidence in the literature (Suter, 1993; Maughan, 1993) 
suggests that analytes with log kWs c 3.5 are not bioaccumulated into 
animal tissue. Therefore, it was assumed that soil invertebrates do not 
bioaccumulate VOCs. 

Small Mammals 
Unit: mg/kg wet tissue 
per mg/kg wet food 

Literature Values 

SAR 

When available, literature values were used to estimate BAFs for small 
mammals. 

When literature values were not available for SVOCs, BAFs for small 
mammals were estimated using a regression equation based on the 
uptake of organic chemicals into beef tissue from Travis and Arms (‘1988) 3. 

Extrapolation and When literature values were not available, BAFs for small mammals for 
Empirical Data inorganics were derived from ingestion-to-beef biotransfer factors (BTFs) 

presented in Baes et al. (1984)2. 

Assumption Bioaccumulation data for VOCs are generally lacking in the scientific: 
literature. In addition, evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log Kovs < 3.5 are not bioaccumulated 
into animal tissue. Therefore, it was assumed that small mammals do not 
bioaccumulate VOCs. 

See notes at end of table. 

WHF-SlZ.RI 
PMW.06.99 7-19 



Table 7-6 (Continued) 
Estimation of Bioaccumulation Factors 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Receptor Group 
Nature of 
Approach 

General Approach 

Small Birds 

Unit: mg/kg wet tissue Literature Values When available, literature values were used to estimate BAFs for small birds. 
per mg/kg wet food 

No Information BAFs were not obtained for SVOCs or for inorganic compounds as there is 
little bioaccumulation data available for birds. lt was assumed that small 
birds do not accumulate VOCs. 

’ BAFs derived from Baes et al., 1984. Values are based on analysis of literature references, correlations with other chemical 
and physical parameters, or comparisons of observed and predicted elemental concentrations in vegetative and reproductive 
plant material and soil. Data are based on dry weight and were converted to a fresh weight basis assuming that plants are 
80 percent water. This is generally consistent with the water content of berries (82 to 87 percent water) and leafy vegetables 
(87 to 95 percent water), presented in Suter, 1993. Grains contain a much lower percentage of water (approximately 10 
percent); therefore, this assumption likely underestimates exposure to graminivores. 
* BTFs were converted to a BAF (mg/kg tissue divided by mg/kg food) by multiplying by a food ingestion rate of 12 kg (dry 
weight) per day (average intake for lactating and nonlactating cattle reported in Travis and Arms, 1988). 

Notes: mg/kg = milligrams per kilogram 
BAFs = bioaccumulation factors. 
SAR = site assessment report. 

Log Km = logarithmic expression of the octanol-water partition coefficient. 
< = less than. 
kg = kilogram. 
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f-@-- A reference toxicity value (RTV) is derived for each surface soil ECPC and each 
representative wildlife species according to the data hierarchy presented in 
Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments, Interim Final (USEPA, 1997c). The RTV 
represents the highest exposure level (e.g., concentration in the diet normalized 
by dividing by the body-weight) not shown to produce adverse effects (e.g., 
reduced growth, impaired reproduction, increased mortality). For each ECPC., two 
RTVs representing lethal and sublethal effects are selected for each representa- 
tive wildlife species. ,Lethal effects are those that result in mortality while 
sublethal effects include those that impair or prevent reproduction or growth. 

The RTVs are assumed to be a measure of the assessment endpoints for the 
protection of the survival, growth, and reproduction of terrestrial wildlife 
populations. Lethal RTVs are developed using the following data hierarchy 
discussed in bullet items 1, 2, and 3, while sublethal RTVs are derived using the 
methodology discussed in bullet items 1 and 2: 

1) For contaminants with well-documented adverse effects, the highest 
exposure level from the closest related species that is a no observed 
adverse effect level (NOAEL) is selected as the RTV. 

2) If a NOAEL value is not available, one-tenth of the lowest observed 
adverse effects level (LOAEL) is selected as the RTV. Application of 
the ten-fold uncertainty factor is based on consideration of the expo- 
sure duration, type of toxicity test, and the relationship between the 
selected measurement and assessment endpoint. 

3) If a NOAEL or LOAEL value is not available, the lowest reported oral 
dose (in mg/kg body weight-day) lethal to 50 percent of a test 
population (LD,,) is used to derive the lethal RTV. The lethal RTV is 
one-fifth of the lowest reported ID,, value for the species most closely 
related to the representative wildlife receptor. One-fifth of an oral 
LD,, value is considered to be protective against lethal effects for 
99.9 percent of individuals in a test population (USEPA, 1986b). An 
assumption is made that the value represented by one-fifth of an oral 
LD,, would be protective of 99.9 percent of the individuals within the 
terrestrial wildlife populations and represents a level of acceptable 
risk. 

A summary of lethal and sublethal RTVs selected from the ingestion toxicity data 
is provided in Table F-3 of Appendix F. 

If neither lethal nor sublethal toxicity information is available for a taxonomic 
group, no RTV is identified and risk associated with the respective ECPC is not 
quantitatively evaluated. However, the absence of specific data for a taxonomic 
group does not imply that there is no toxicological effect associated with 
contaminant exposure by these receptors; therefore, potential risks to these 
taxonomic groups are qualitatively discussed in the Uncertainties Section 
(Section 7.7). 

7.5.2 Terrestrial Plants and Invertebrates The assessment endpoints selected 
for terrestrial plants and soil invertebrates are survivability and growth of 
terrestrial plant and soil invertebrate communities, as well as, no reduction in 
the biomass of terrestrial plants and soil invertebrates used as forage material. 
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The toxicity of surface soil at Site 12 was measured using three laboratory 
toxicity tests: a l4-day and 30-day survival and growth test with earthworms (E. 
foetida) and a 120-hour lettuce seed (L. sativa) germination test. 

Surface soil samples for toxicity testing were collected from three locations at 
Site 12 (12N00201, 12N00401, and 12N00501) and two reference soil samples from 
uncontaminated sites at NAS Whiting Field (BKNOOlOl and BKN00301 and its 
duplicate BKN00301D). The Site 12 and reference soil samples were collected 
concurrently with surface soil samples (12SOO201, 12S00401,,12S00501, BKSOOlOl, 
and BKS00301) for chemical analyses and represent split samples. Therefore, the 
results of the chemical analyses can be used to establish contaminant exposure 
concentrations and provide the means to interpret responses in the bioassays. 
If an adverse effect was observed in a bioassay, simple linear regressions were 
completed to determine if a correlation(s) exists between the concentration of 
an analyte and the adverse response measured in the bioassay. 

The results of the earthworm and lettuce seed toxicity testing of surface soil 
samples from Site 12 are presented in Table 7-7. Additional information on the 
toxicity testing of Site 12 surface soil with E. foetida and L. sativa is 
included as Appendix F of the GIR (ABB-ES, 1998).' 

Table 7-7 
Results of Site 12 Surface Soil Toxicity Testing 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, norida 

Sample Location 

Earthworm (Ehnia foetida) 

Survival After 14 days 
Weight Change (%) * 

(30 days) (x) 

Lettuce Seed 
(f actuca sativa) 

Germination After 120 
Hours (%) 

12NOO201 100 (100) +6.7 76” 

12N00401 loo (loo) +8.8 86 

12NOO501 100 (100) 0 72’ 

Laboratory Control 100 (81) +13 91b 

BKN00301 (Reference) 100 (100) +10.9 97 

BKN00301 D (Reference) 100 (loo) +5.0 90 

BKNOOlOl (Reference) 100 (63) +29.1 43’ 

Notes: l Growth of E. foetida is expressed as mean individual wet weight. 
’ Significantly different from the laboratory control (” pooled controls) and reference BKNOO301. 
% = percent. 

Because the earthworm survival and lettuce seed germination data in the reference 
sample, BKNOOlOl, were significantly different (P50.05) than the reference 
sample, BKN00301, and data from sample BKN00301 was not significantly different 
from the laboratory control, toxicity data from BKNOOlOl were not included in the 
statistical comparison of site-related data and control/reference data. Site- 
related toxicity data were evaluated by a statistical comparison of mean 
survival, growth (as wet weight), or germination with the reference sample 
(BKN00301 and BKN00301D) and the laboratory control. 
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In the three surface soil samples collected from Site 12, survival of E. foetida 
after 14 and 30 days was 100 percent and growth rates were similar to the control 
and background samples. The invertebrate toxicity testing indicated no acute or 
chronic lethal toxicity associated with surface soil from Site 12. 

Soil collected from two of the three Site 12 locations inhibited germination of 
the lettuce seed. Germination potential of lettuce seed, L. sativa, in the 
laboratory control and reference sample, BRN00301, was significantly different 
(PsO.05) from surface soil collected from locations 12N00201 and 12N00501. 
Germination in the reference samples was 97 and 90 percent (for samples BEN00301 
and BKN00301D, respectively) as compared to 76 percent in sample 12N00201 and 72 
percent in sample 12N00501. 

7.6 RISK CHARACTERIZATION. This section presents the risk characterization for 
potential ecological receptors exposed to surface soil at Site 12. Potential 
risks associated with exposures to ECPCs in surface soil at Site 12 are discussed 
separately for wildlife, terrestrial plants, and soil invertebrates. Risks to 
wildlife are characterized by comparing the PDE concentrations (based on RME and 
CT exposure concentrations) for each surface soil RTV (estimated threshold dose 
for toxicity). The toxicity test results are used to evaluate the risks for 
terrestrial plants and soil invertebrates. 

7.6.1 Terrestrial Wildlife Risks for the representative wildlife species 
associated with ingestion and bioaccumulation of ECPCs in surface soil and prey 
items are quantitatively evaluated using HQs. HQs are calculated for each ECPC 
by dividing the PDE concentration by the selected lethal and sublethal RTV. HIS 
are determined for each receptor by summing the HQs for all ECPCs. When the 
estimated PDE is less than the RTV (i.e., the HQ < 1), it is assumed that 
chemical exposures are not associated with adverse effects to receptors and no 
risks to wildlife populations exist. For instance, if the RME exposure 
concentrations are used in the PDE model and the results are less than the lethal 
RTV, then it is assumed that adverse effects to the survival of wildlife popula- 
tions are unlikely to occur. Similarly, if the reasonable maximum PDE is less 
than the sublethal RTV, then it is assumed that adverse effects to wildlife 
populations related to growth and reproduction are unlikely to occur. When an 
HI is greater than 1, a discussion of the ecological significance of thle HQs 
comprising the HI is completed and risks from exposure to CT concentrations of 
ECPCs are evaluated. 

This hazard ranking scheme evaluates potential ecological effects to individual 
organisms and does not evaluate potential populationwide effects. Contaminants 
may cause population reductions by affecting birth and mortality rates, 
immigration, and emigration (USEPA, 1989b). In many circumstances, lethal or 
sublethal effects may occur to individual organisms with little population or 
community-level impacts. However, as the number of individual organisms 
experiencing toxic effects increases, the .probability that population effects 
will occur also increases. The number of affected individuals in a population 
presumably increases with increasing HQ or HI values; therefore, the likelihood 
of population-level effects occurring is generally expected to increase with 
higher HQ or HI values. 

The lethal and sublethal HQs and HIS are calculated for each ECPC and each 
representative wildlife species. Tables F-4 through F-7 and F-10 through F-12 
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of Appendix F present the HQ and HI calculations for surface soil at Site 12. 
A summary of risks to representative wildlife receptors exposed to ECPCs at Site 
12 is provided in Table 7-8. 

Lethal and sublethal HIS for all representative wildlife species are less than 1, 
indicating that reduction in the survivability, growth, and reproduction of 
terrestrial wildlife populations at Site 12 is not expected. The results of the 
food-web modeling suggest no risks to mammals andbirds associatedwith ingestion 
of ECPCs in the surface soil at Site 12. 

Table 7-8 
Summary of Hazardous Indices for Terrestrial Wildlife 

Associated with Exposure to Site 12 Surface Soil ’ 

Remedial investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, florida 

Ecological Receptors 

Cotton mouse 

Eastern meadowlark 

Short-tailed shrew 

Red fox 

Lethal Effects from Exposure to Sublethal Effects from Exposure to 
Reasonable Maximum EPCS Reasonable Maximum EPCs 

0.066 0.1 

0.00654 0.0093 

0.06 0.092 

0.000024 0.000037 

Red-tailed hawk o.OOOOOO61 

’ Hazard indices are presented in Tables F-4 through F-7 in Appendix F. 

0.000011 

_--. 

Note: EPC = exposure point concentration. 

7.6.2 Terrestrial Plants Risks for terrestrial plants at Site 12 are evaluated 
based on the results of soil toxicity tests using lettuce seeds. Surface soil 
from sampling locations 12N00201 and 12N00501 inhibited germination of the 
lettuce seed as compared to the reference sample, BKN00301, and the laboratory 
control. Table G-l of Appendix G presents a series of simple linear regression 
analyses that evaluate the statistical relationships between biological effects 
observed in the surface soil bioassays and concentrations of selected analytes 
in Site 12 surface soil. Although germination of lettuce seeds was slightly 
inhibited at two of the Site 12 surface soil sampling locations, no correlation 
between germination inhibition and ECPC concentrations was observed (i.e., all 
R2 values are less than 0.9). It is possible that reduced germination observed 
at 12N00201 and 12N00501was either the result of synergistic effects of multiple 
contaminants or not related to site contamination. Nonmeasured physical, 
biological, or chemical factors may be responsible for the observed slight 
reduction in lettuce seed germination (i.e., ECPC exposure concentrations are 
likely not responsible for the observed effect). 

The assessment endpoints selected for Site 12 terrestrial plants are survivabili- 
ty and growth of terrestrial plants and no reduction in the plant biomass used 
as forage and cover material. The dense vegetative cover at Site 12 is 
consistent with plant recolonization. Vegetation on the mounds and areas between 
mounds are similar, and there were no signs of stressed vegetation observed 
during the site characterization. Therefore, no reduction in plant biomass and 
cover used as forage material is anticipated at Site 12. 
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7.6.3 Terrestrial Invertebrates Risks for soil invertebrates at Site 12 are 
evaluated based on the results of soil toxicity tests using earthworms. The 
results of the toxicity testing show that exposure to surface soil from Site 12 
is not expected to impact the survival of terrestrial invertebrate communities. 
After 30 days of exposure to Site 12 surface soil, survival of earthworms in the 
toxicity test was 100 percent and growth rates were similar to background and 
control samples. Based on the toxicity testing results, no reduction of 
terrestrial invertebrate biomass is expected at Site 12. 

7.7 UNCERTAINTY ANALYSIS. The objective of the uncertainty analysis is to 
discuss the assumptions of the ERA process that may influence the risk assessment 
results and conclusions. Table 2.5 of the GIR presents several general 
uncertainties inherent in the risk assessment process (ABB-ES, 1998). 

Specific uncertainties associated with exposure to surface soil at Site 12 
include the following: 

. 

. 

Risks to avian species may have been underestimated because bio- 
accumulation and toxicity data for this taxonomic group are generally 
lacking in the literature. As a result, potential risks associated 
with several ECPCs in surface soil were not evaluated for avian 
species. If the toxicological and contaminant transport data obtained 
from studies conducted on mammals were used to estimate risks to avian 
species, then risk estimates for birds would be higher. However, there 
is also uncertainty in assuming that metabolic functions of mammals and 
birds are similar enough to use intertaxonomic surrogates. 

Risks to adult amphibian and reptile species were not estimated because 
bioaccumulation and toxicity data for these taxonomic groups are 
generally lacking in the literature. As a result, potential risks 
associated with ECPCs are uncertain for these species. Intertaxonomic 
surrogates were not used to calculate dietary risks to amphibians and 
reptiles because of the uncertainty associated with extrapolation of 
data from endothermic to essentially ectothermic species. In addition, 
it is unlikely that these receptors would be adversely affected, based 
on the few analytes selected as ECPCs. The ECPCs were detected at low 
concentrations and the site does not provide habitat for the most 
sensitive juvenile stages. 

. An assumption has been made that organisms evaluated in the toxicity 
tests are representative of species at the site. Depending on the 
sensitivities of terrestrial plants and invertebrates occurring at 
Site 12, risks may be over or underestimated. 

. Although selected as an ECPC for Site 12 surface soil, exposures of 
TRPH to terrestrial wildlife (i.e., mammals and birds) was not 
evaluated in the ERA because toxicological benchmarks are not avail- 
able. Based on finding of no risks for SVOCs, it is unlikely that 
detected concentrations of TRPH in surface soil at Site 12 present a 
risk to terrestrial wildlife receptors. 
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. The simple linear regressions for TRPH were based on data collected 
from only three surface soil samples at Site 12; therefore, the - 

statistical power of the test is decreased by the low sample size. 

. 

. 

Risks to plant species may have been underestimated because subsurface 
soil was not evaluated in this ERA. The roots of some of the larger 
tree species at the site may be exposed to contaminants in the 
subsurface soil. However, it is unlikely that this exposure would be 
significant. There was no stressed vegetation observed at the site, 
and areas of the site that were impacted by site activities (i.e., 
areas where sludge was mounded), showed no significant difference in 
growth as compared to undisturbed areas. 

Risks to small mammals may have been underestimated because the plant 
BAFs used in the food web model to estimate dietary exposure due to 
plant consumption were derived assuming a water content in plants of 80 
percent (based on berries and the leafy portions of plants). However, 
grains generally have a water content of approximately 10 percent and 
the BAFs used on the ERA may underestimate exposures that graminivorous 
animals experience. Although, recalculating the BAF using a water 
content of 10 percent does not significantly change the BAF and 
therefore risks would also not change significantly. 

7.8 SUMMARY OF ECOLOGICAL ASSESSMENT FOR SITE 12. Potential risks to ecological 
receptors including terrestrial wildlife, terrestrial plants, and soil 
invertebrates were evaluated from a variety of ECPCs in surface soil at Site 12. x- 

Risks associated with exposures to ECPCs -in Site 12 surface soil were evaluated 
for terrestrial wildlife based on a model that estimates the amount of 
contaminant exposure obtained via the diet and incidental ingestion of surface 
soil. Wildlife risks are evaluatedby comparing the estimated doses for wildlife 
species (mammals and birds) to a reference toxicity dose representing the 
threshold at which lethal or sublethal effects may occur. Risks were not 
identified for terrestrial wildlife resulting from exposure to ECPCs in surface 
soil; therefore, reductions in survivability, growth, and reproduction of 
wildlife receptor populations of Site 12 are not expected to occur. 

Risks to terrestrial plants and soil invertebrates at Site 12 were evaluated 
based on the results of laboratory toxicity testing using earthworms (E. foetida) 
and lettuce seeds (L. sativa) exposed to surface soil samples from Site 12. The 
results of the invertebrate toxicity testing (earthworm survival and growth 
tests) showed no acute or chronic toxicity to earthworms. Therefore, risks to 
terrestrial invertebrates are not anticipated. Although a reduction in lettuce 
seed germination was observed in two of the surface soil samples (12N00201 and 
12N0501), there was no apparent correlation between any of the ECPC concentra- 
tions and observed responses. It is likely that a non-ECPC stressor (i.e., 
another physical, chemical, or biological stressor) is responsible for 
germination inhibition at Site 12. The site is overgrown suggesting that native 
plant species are capable of surviving, growing, and reproducing at Site 12. 

In summary, the results of the ERA suggest that risks are not predicted for 
ecological receptor populations at Site 12. 
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8.0 CONTAMINANT FATE AND TRANSPORT 

This chapter discusses the fate and transport of human health and ECPCs detected 
in soil and groundwater samples at Site 12. Fate, in the context of this 
chapter, refers to the ultimate disposition of a given CPC following its release 
into the environment. Transport refers to the mechanism(s) by which a given 
chemical released into the environment will arrive at its fate. Explanation of 
the fate and transport of chemicals in the environment can be very complicated 
or very simple, depending on the physical, chemical, and'biological characteris- 
tics of the compound or metal considered and the environment into which that 
compound is released. 

Several organic compounds and inorganics were detected in soil and groundwater 
sampled at Site 12. Because of the number of potential chemicals detected and 
the myriad fate and transport scenarios possible for those chemicals in the 
media, this discussion will focus only on those chemicals that may pose adverse 
risk to human or ecological receptors, as identified by the HHRA (Chapter 6.0) 
and the ERA (Chapter 7.0) in this report. 

The following discussion of contaminant fate and transport is divided into two 
sections. Section 8.1 discusses potential migration routes of a chemical(s) in 
the media evaluated and does not focus specifically on media found to be of 
concern at Site 12. The site-specific persistence, fate, and transport of those 
compounds and elements found to pose a potential risk to human health or the 
environment are discussed in Section 8.2. 

,- 

8.1 POTENTIAL ROUTES OF MIGRATION. Several routes of migration are possible for 
a contaminant in the various media: air, soil, surface water, groundwater, and 
biota. These routes are summarized below. 

&. Gases and particulate material can be transported in the atmosphere. 
Organic compounds, metals, and metal complexes that exist as gases at surface 
temperature and pressure may disperse or diffuse into the air and particulates 
may become entrained in air and thereby migrate. The extent to which gaseous 
constituents and particulate material remain airborne is a function of the level 
of excitation of the air (wind and temperature) and fate processes acting on the 
constituent and, for particulates, their density. Particulate material as 
discussed herein consists of organic compounds and inorganic material that would 
otherwise not be present in a gaseous medium under atmospheric conditions. 

Soil -* The primary agents of migration acting on soil include wind, rainwater, 
runningwater, biological activity, andhuman activity. Wind commonly transports 
soil in the form of particulate material. Rainwater may cause soil to migrate 
either by washing soil particles downward into the subsurface or by carrying soil 
particles over land to surface water bodies or other areas of deposition. The 
amount and type of vegetative cover and surface disturbance affects the degree 
to which wind and water cause soil to migrate. 

Surface Water. The mechanisms for migration of constituents in surface water are 
dissolution and suspension. Several organic compounds and metals are soluble in 
water and can be transported in the aqueous phase. Other organic compounds and 
elements are not soluble in water, but may be transported by surface water via 
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suspension. The amount of suspended particulate material in surface water is 
largely a function of the water's energy; as that energy decreases, suspended 
material will settle and become part of the soil or sediment. Colloidal material 
may remain in suspension (by electrochemical forces) in water of very low energy 
(e.g., standing water). 

Sediment. Saltation, traction, suspension, biological action, and human action 
are the primary mechanisms of migration for sediment. Physical, chemical, and 
biological processes affecting a constituent will determine where and how 
migration from sediment will occur. 

- 

Groundwater. Groundwater is a liquidmedium capable of transporting constituents 
as colloidal forms, as complexes, as pure-phase liquids, or as dissolved-phase 
liquids. Organic compounds and elements generally reach groundwater either by 
being placed directly into the water table (e.g., disposal pits) or by being 
leached from soil or solid waste to the water table by physical or chemical 
processes. Groundwater may discharge to the land surface, surface water bodies, 
other aquifers, or pumping wells. The migration of constituents from groundwater 
upon discharge depends on the chemical and/or physical processes acting upon that 
individual constituent in the medium to which it is discharged. 

Biota. Biota may be considered a medium for migration of certain organic 
compounds and inorganics. Several compounds and elements are known to accumulate 
in the tissues of organisms at various levels in the food chain. As these 
organisms are consumed by other organisms, compounds and elements are accumulated 
in their tissue and passed on to organisms higher in the food chain. In this 
manner, contaminants may be transported by biota. Additionally, some organisms 
disturb bed sediment in streams and rivers. This disturbance can cause organic 
compounds and elements to be transported downstream as suspended material in 
surface water. 

_-. 

8.2 CONTAMINANT PERSISTENCE AND FATE. The discussion of contaminant persistence 
and fate in the environment is divided into three subsections. Subsection 8.2.1 
discusses the processes that control the persistence and fate of organic 
compounds and inorganics in the environment. Subsection 8.2.2 discusses the 
primary persistence and fate characteristics of the constituents detected at 
'Site 12. Subsection 8.2.3 discusses contaminant transport for Site 12. 

8.2.1 Processes The persistence and fate of chemical constituents in the 
environment depends onvarious chemical, physical, andbiological processes. The 
predominant processes affecting the environmental persistence' and fate of 
chemical constituents include solubility, photolysis, volatilization, hydrolysis, 
oxidation, chemical speciation, complexion, precipitation or coprecipitation, 
cationic exchange, sorption, biodegradation or biotransformation, andbioaccumu- 
lation. These processes are briefly summarized below. 

Solubilitv. The solubility of chemical constituents in water is important in 
assessing their mobility in.the environment. This is particularly important for 
the transport and ultimate fate of chemicals from soil and sediment to water 
(i.e., groundwater and/or surface water). Generally, for organic compounds, 
aqueous solubility is a function of molecular size, molecular polarity, 
temperature, and the presence of other dissolved organic cosolvents. For metals 
and other inorganic parameters, solubility is generally controlled by chemical 

_- 
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speciation, pH, Eh (redox potential), oxygen content, and the presence of 
dissolved and/or colloidal organic compounds (e.g., humic and fulvic acids) or 
other inorganic ion species (e.g., hydroxides and sulfates) (USEPA, 1979). 
Increased solubility is usually directly related to increased environmental 
mobility with groundwater and/or surface water being the principal transport 
medium. Therefore, solubility is a significant factor affecting the fate of a 
compound or element in the water environment. 

Photolvsis. Many chemical constituents, particularly organic compounds, are 
susceptible to photolytic degradation either directly or indirectly. Direct 
photolysis involves a splitting of the chemical compound by light, whereas 
indirect photolysis occurs when another compound is transformed by light into a 
reactive species (i.e., usually an hydroxyl radical) that reacts with and 
modifies the original compound. In general, photolysis primarily occurs within 
the atmosphere, although it may also occur to a limited extent in surface water 
and/or soil under certain environmental conditions (USEPA, 1979). 

Volatilization. Volatilization of organic chemicals from soil or water to the 
atmosphere is an important pathway for chemicals with high vapor pressures. For 
organic compounds, volatilization is a function of partial pressure gradients, 
temperature, and molecular size and is more likely to occur for compounds with 
low molecular weights. In addition, certain metals such as mercury, arsenic, and 
lead are capable of undergoing biologically mediated transformations (i.e., 
alkylation) that form volatile end products. Volatilization is important for the 
transport of certain chemical constituents from surface soil (i.e., vadose zone), 
sediment, and surface water and is evaluated using Henry's law and other 
associated chemical-specific rate constants. 

Hvdrolvsis. Hydrolysis involves the decomposition of a chemical compound by its 
reaction with water. The rate of reaction may be promoted by acid (hydronium 
ion, [H,O+]) and/or base (hydroxyl ion, [OH-]) compounds. In general, most 
organic compounds are resistant to hydrolytic reactions unless they contain a 
functional group (or groups) capable of reacting with water. Metallic compounds, 
however, generally dissociate readily in water depending upon the aqueous 
environmental conditions (e.g., pH and ionic strength). For metals, hydrolytic 
dissociation is an indirect process that affects the primary fate and transport 
mechanism of aqueous solubility. 

Oxidation. The direct oxidation of organic compounds in natural environmental 
matrices may occur but this is generally a slow, insignificant transformation 
mechanism of minimal importance (USEPA, 1979). However, some inorganic compounds 
may be rapidly oxidized under naturally occurring environmental conditions when 
the surrounding environment changes from anaerobic to aerobic conditions. 

Chemical Speciation. Chemical speciation is important primarily for metals that 
may exist in multiple forms in the environment, particularly within aqueous 
matrices. In general, the aqueous speciation of metals depends primarily upon 
the relative stabilities of individual valence states (which are element 
specific), oxygen content, pH and Eh condition, and the presence of available 
complexating agents and/or other cations and anions (USEPA, 1979). Because 
various metallic species exhibit differential aqueous solubilities and 
differentialmobilities within soiland/or sediment (USEPA, 1979), the particular 
speciation of anindividualmetalwill greatly affect its environmental mobility. 
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Complexation. For metals, complexation with various ligands is an important 
process because these complexes may be highly soluble in water. Therefore, 
complexation may greatly enhance mobility within environmental matrices, 
particularly in groundwater and surface water, depending upon the aqueous 
solubility of the resulting complex. Complexation depends upon numerous factors 
such as pH, Eh, type and concentration of complexing ligands, and other ions 
present (USEPA, 1979). 

Most metals are capable of forming numerous organic and/or inorganic complexes 
in the natural environment (USEPA, 1979). Metals may form organo-metallic 
complexes, especially with naturally occurring organic acids (i.e., humic and 
fulvic acids). In some cases, these metallic species may exhibit varying 
affinities for different organic ligands (i.e., mercury and arsenic for amino 
acids and their derivatives) (USEPA, 1979). Metals may also form metallo- 
inorganic complexes with inorganic ligands such as carbonate, halogens (usually 
chlorine), hydroxyl, and sulfate (USEPA, 1979). However, organo-metallic complex 
formation is usually favored over metallo-inorganic complexes. 

Precipitation and Coprecipitation. Both chemical precipitation and coprecipita- 
tion are important removal mechanisms, particularly for metals and metallo- 
cyanides in the environment. Precipitation and/or coprecipitation reactions 
depend on numerous aqueous environmental conditions such as pH, Eh, organic 
ligands present, oxygen content, and cationic and anionic species pres.ent (USEPA, 
1979). Depending on the specific conditions, the removal of aqueous metallic 
species and metallo-cyanides from groundwater and/or surface water can greatly 
affect a metal's environmental mobility and, hence, its ultimate fate and 
transport. 

Cation Exchange. Cation exchange is important primarily for metals and other 
ions that may substitute with other cations of similar charge and size within the 
lattice structure of clay minerals in soil and/or sediment (USEPA, 1979). 
Therefore, this process can significantly affect the mobility of an aqueous metal 
cation by removing it from solution under certain environmental conditions. 

Sorption. The sorption of chemical constituents by inorganic particulate matter 
(i.e., soil or sediment) and organic compounds is an important process that 
affects mobility in the environment. This process is particularly important for 
the fate and transport of chemicals from soil or sediment to water (i.e., 
groundwater and surface water). In general, most metals exhibit a potential for 
adsorption to inorganic particulate matter and organic compounds (USEPA, 1979). 
Organic compounds also exhibit sorptive capability, but show greater variability 
in their ability to sorb to particulate or organic matter. The tendency for 
organic compounds to sorb to soil or sediment is reflected in their organic 
carbon partitioning coefficients (K,,). K,, is a measure of relative adsorption 
potential. The normal range of K,, values is from 1 to lo7 with higher values 
indicating greater sorption potential. Actual adsorption is chemical specific 
and is largely dependent on the organic content of the soil. The fraction of 
organic carbon, f,,, in soil times the K,, is defined as the distribution 
coefficient, K,. The Kd is a ratio of the concentration adsorbed to the 
concentration partitioned to water. 

Regardless of chemical class, sorption is a reversible process whereby desorption 
can be favored over sorption under certain environmental conditions (e.g., low 
pH for metals). For organic compounds in general, as the molecular weight 
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increases and the aqueous solubility decreases (i.e., low polarity and high 
hydrophobicity), the sorptive binding affinity increases (i.e., &, increases). 
The tendency for chemical constituents to adsorb to inorganic particulates and/or 
organic compounds is a particularly important process because sorption to soil 
and/or sediment can effectively reduce a chemical constituent's mobility. 

Biodegradation or Biotransformation. Biodegradation is a result of the enzyme- 
catalyzed transformation of chemicals. Organisms require energy, carbon, and 
essential nutrients from the environment for their growth and maintenance. In 
the process, chemicals from the environment will be transformed by enzymes into 
a form that can be used by the organism. The biodegradation rate is the rate by 
which contaminants will be degraded. The rate is a function of microbial biomass 
and a chemical's concentration under given environmental conditions. When a 
pollutant is introduced into the environment, there is often a lag time before 
biodegradationbegins while the organism generates an enzyme capable of digesting 
the chemical. Co-metabolism occurs when a pollutant can be biotransformed only 
in the presence of another compound that serves as a carbon and energy source 
(USEPA, 1979). 

Bioaccumulation. Bioconcentration and bioaccumulation data are important when 
evaluating the impact of chemicals in the aquatic environment. The process is 
characterized by hydrophobic chemicals that canbe partitioned into fat and lipid 
tissues and inorganic chemicals that can be partitioned into bone marrow. The 
bioconcentration factor is a measure of the concentration of a chemical in tissue 
(on a dry-weight basis) divided by the concentration in water, and is a commonly 
used parameter to quantify bioconcentration (USEPA, 1979). The process is 

/"""I~ significant because bioaccumulation magnifies up through the food chain. 

8.2.2 Persistence and Fate of Site 12 CPCs This section discusses the 
persistence and fate characteristics for CPCs detected at Site 12. To focus the 
discussion of persistence and fate characteristics, only those constituents that 
were (1) identified by the human health or ERAS (presented in Chapters 6.0 and 
7.0, respectively) as CPCs and (2) those constituents that were present above 
relevant standards will be addressed. These constituents are summarized below 
by medium for Site 12. 

Human Health Assessment Constituents 

. Surface soil: arsenic, and iron. 

. Groundwater: thallium. 

Ecological Assessment Constituents 

. Surface soil: bis(2-ethylhexyl)phthalate, aluminum, vanadium, and TRPH. 

The fate and persistence characteristics of these constituents are summarized 
below by analytical fraction. 

svocs 

Bis(2-ethylhexyl)phthalate. Bis(2-ethylhexyl)phthalate (also known as di(2- 
ethylhexyl)phthalate) (C,,H,,O,) is principally used as a plasticizer in the 
production of polyvinyl chloride (PVC) and vinyl chloride resins. PVC is used 
in many common household items such as toys, vinyl upholstery, shower curtains, 
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adhesives, and as a componentofpaper and paperboard. Bis(2-ethylhexyl)phthala- 
te has also been used as a solvent, an acaracide in orchards, and as an inert 
ingredient in pesticide products (ATSDR, 1991). 

.I 

Bis(2-ethylhexyl)phthalate is a widely used chemical that enters the environment 
primarily through the disposal of industrial and municipal wastes in landfills. 
Bis(2-ethylhexyl)phthalate tends to adsorb strongly to soil and sediment and to 
bioconcentrate in aquatic organisms. Sorption, bioaccumulation, andbiodegrada- 
tion are likely to be competing processes, with the dominant fate being 
determined by local environmental conditions (ATSDR, 1991). 

Bis(2-ethylhexyl)phthalate has a strong tendency to be adsorbed to atmospheric 
particulate matter, soil, and sediment. Bis(2-ethylhexyl)phthalate biodegrada- 
tion in soil is slow since strong adsorption reduces the availability for 
degradation. Biodegradation is expected to occur under aerobic conditions. , 
Bis(2-ethylhexyl)phthalate may slowly volatilize into air. In air, direct 
photolysis and photooxidation are not likely (ATSDR, 1991). 

Bis(2-ethylhexyl)phthalate is relatively insoluble; however, it may leach to the 
groundwater in the presence of common organic solvents such as alcohols and 
ketones. Bis(2-ethylhexyl)phthalate in the water will undergo biodegradation 
under aerobic conditions. Chemical hydrolysis occurs too slowly to be important 
(ATSDR, 1991). 

Inorganic Analytes 

Aluminum. Aluminum is the third most common element in the environment, though 
it is not generally found in elevated concentrations in groundwater. Aluminum 
is known to complex readily, however, and high concentrations present in 
groundwater are generally due to silt-sized particles of aluminum-containing 
compounds often present as clays or aluminum hydroxides. Complexing and 
polymerization of the most commonvalence state of aluminum, A1+3, represents the 
predominant transport mechanism for aluminum in the environment. 

;- 

Arsenic. Arsenic has two stable forms in solution in groundwater, arsenate 
(As5+) and arsenite (As3+). In groundwater with pH ranging from 3 to 7, the 
monovalent arsenate anion H,AsO,+- is the dominant form. Upon entering surface 
water, via groundwater discharge, arsenic may partition to sediment from solution 
by hydrous iron oxide adsorption and/or coprecipitation (or a combination of 
both) with sulfides in the sediment. The Eh and pH conditions of the surface 
water and sediment govern the effectiveness of these mechanisms (adsorption and 
coprecipitation) as a sink for arsenic. These mechanisms appear to be the major 
inorganic factors controlling arsenic concentrations in surface water (Hem, 
1992). 

Arsenic may be very mobile in the aquatic environment, cycling through the water 
column, sediment, biota, and air. Most arsenic released into the environment (on 
the earth's surface) eventually ends up either in sediment (in stream beds or 
lakes) or in the oceans. Eh and pH conditions largely govern the fate of arsenic 
(USEPA, 1979). 

Iron -* Iron is the second most abundant element in the environment, though 
dissolved concentrations present in groundwater are generally low. The chemical 
behavior of iron and its solubility depend upon the oxidation intensity and pH 

_-. 
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of the environmental system in which it is found. Iron exists in two valence 
states, Fe'+ and Fe3+, with the Fe'+ or ferrous form the most common form of iron 
found in solution in the reducing conditions within the groundwater environment. 
Dissolved iron generally sorbs to sediment and may precipitate as iron hydroxide 
or may oxidize to form iron oxides and iron oxyhydroxides (USEPA, 1979). Iron 
also may complex with organic molecules, especially fluvic and humic acids. 
Aerated or flowing water with a pH in the range of 6.5 to 8.5 should contain 
little dissolved iron. 

Thallium. Thallium is soluble over a wide range of oxidizing conditions, but in 
reducing conditions precipitates to the metal form, and in the presence of 
sulfur, to an insoluble sulfide. Under high oxidizing conditions, thallium 
precipitates in the oxide or hydroxide form and settles into bed sediments. 

The most common fate processes affecting thallium are adsorption and bioaccumul- 
ation. The ionic radius of thallium is similar to that of lead, thus the fate 
of thallium in the environment is believed to be similar to that of lead (USEPA, 
1979). Thallium may be strongly adsorbed by montmorillonite clay, thus sediment 
is an active sink for thallium in the environment. The adsorption of tha:Llium 
to clay particles is pH demandant. Adsorption is more effective under alkaline 
conditions rather than acidic conditions. 

Thallium also may remain in solution in aerobic environments and is known to 
bioaccumulate. 

Vanadium. Vanadium commonly exists in the V3+, V4+, and V5+ valence states. Its 
;- aqueous chemistry is quite complex, but overall concentrations seem t:o be 

controlled more by availability of a vanadium source rather than equilibrium 
considerations. Bioconcentration of vanadium by vegetation has been reported by 
several researchers. 

8.2.3 Transport of Contaminants This section discusses the transport of 
chemicals in various media at Site 12. All media, surface soil, subsurface soil, 
surface water, sediment, and groundwater will be discussed. 

Surface Soil. Transport of the CPCs in soil is dependent on several factors, as 
discussed in Section 8.1. The primary agents of migration acting on soil include 
wind, water, and human activity. Soil can also act as a source medium from which 
the CPCs are transported to other media. Transport of the CPCs from soil via 
wind is not expected to be a major transport mechanism because of the vegetation 
present at Site 12. Vegetative cover is an effective means of limiting wind 
erosion of soil. Humans are effective at moving soil and can greatly affect the 
transport of soil-bound chemicals at hazardous waste sites. Under the current 
use of Site 12, human activity is not a major transport mechanism for the CPCs 
in soils. This condition may change based on the future use of Site 12. 

Water can cause the transport of soil and, therefore, the CPCs in soil, via the 
mechanisms of physical transport of soil or the leaching of constituents from the 
soil to groundwater. Soil erosion, the physical transport of soil via surface 
water runoff, is currently not considered a major mechanism for the transport of 
the CPCs in soil at Site 12 because of (1) the low grade (slope) of the land 

<@-=- surface at the site, (2) the vegetation at the site, and (3) the nature of the 
constituents remaining in the soil at the site. 
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The majority of the analytes detected in the soil at Site 12 are likely to remain 
attached to the soil because most metal analytes adsorb readily to or are natural 
constituents of clay and other minerals. 

-. 

Surface Water. There are no permanent surface water bodies associated with 
Site 12. The "Y" drainage ditch borders the site to the south of site. 
Currently, transport of the CPCs at Site 12 via runoff is not considered an 
important transport mechanism because of (1) the low slope of the land surface 
at the site, (2) high infiltration capacity of soil at the site, (3) the heavy 
vegetation at Site 12, and (4) the tendency of the surface soil contaminants at 
the sites to remain attached to clay in the soil. 

Sediment. The transport of sediment at Site 12 by the action of humans is not 
currently a significant transport mechanism. Little or no surficial erosion is 
likely due to vegetative cover and low topographic slope. 

Groundwater. Hydrogeology at Site 12 is discussed in Section 5.6 of this report. 
The aquifer present at the site is the surficial (sand and gravel) aquifer. The 
CPCs identified for groundwater are associatedwiththe surficialaquifer system. 
Recharge of the surficial aquifer at Site 12 occurs primarily by rainfall on the 
site and in the area north of the site. Groundwater flow direction in the 
surficial aquifer at Site 12 is primarily to the south-southeast. Big Coldwater 
Creek acts as a point of discharge approximately 9,000 feet east-southeast of the 
site. 

Hydraulic data from the well clusters (WHF-ll-4S/WHF-ll-4D and WHF-13-lS/WHF-13- 
11) completed at and downgradient of the site indicate'that the vertical gradient 
in this area is downward. The upper 100 feet of soil at Site 12 consist of sand 
and interlayered sand and clay. A significant (55 feet bls to 95 feet bls) layer 
of clay was encountered at the site. 

Horizontal hydraulic gradient estimates have been developed for the Site 12 area. 
The gradient was calculated for the period between September 1993 and November 
1996 and averaged (Table 5-2). The average hydraulic gradient in the surficial 
aquifer is 0.0029 ft/ft in a south-southeasterly direction. 

Hydraulic conductivity testing was completed on monitoring wells WHF-11-3, WHF- 
13-2S, and WHF-14-2 across the southeast disposal area. The average hydraulic 
conductivity value for the southeast disposal area is 8.38 ft/day (Table 5-4). 

Horizontal groundwater seepage velocity calculations have been completed for the 
surficial aquifer system at Site 12 using available hydraulic information 
(Section 5.2). An average seepage velocity of 27 ft/yr was calculated using the 
seepage velocities for wells at sites across the southeast disposal area. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 

9.1 CONCLUSIONS. The following is a summary based on. the RI at Site 12, the 
Tetraethyl Lead Disposal Area, NAS Whiting Field. 

. The subsurface soil encountered at Site 12 consisted of alternating 
layers of sand, silt, and clay. No continuous clay confining layers 
were identified during the RI. 

. Groundwater flow is southeast across the site towards Big Coldwater 
Creek. Big Coldwater Creek is located approximately 9,000 feet 
downgradient of the site. The average horizontal hydraulic gradient 
for the site area is 0.0029 ft/ft. The geometric mean for the 
hydraulic conductivity data in the site area was 8.38 ft/day and the 
average seepage velocity was 0.074 ft/ft. 

. Four inorganic analytes (arsenic, calcium, iron, and lead) were 
detected in one or more surface soil samples at concentrations in 
exceeding the background screening concentrations. Four inorganic 
analytes (aluminum, arsenic, iron, and vanadium) were detected at 
concentrations that exceed residential values for either the USEPA 
Region RBC or Florida SCTLs. However, only arsenic was detected at 
concentrations exceeding industrial standards for USEPA Region III RBCs 
or Florida SCTLs. 

. Nine inorganic analytes (barium, calcium, cobalt, lead, magnesium 
manganese, mercury, potassium, and sodium) were detected in subsurface 
soil samples at concentrations exceeding the background screening 
concentrations. However, none of the analytes were detected exceeded 
the industrial standards for either the USEPA Region III RBCs or 
Florida SCTLs. Arsenic and vanadium were detected at concentrations 
exceeding the Florida residential SCTLs but below the industrial 
cleanup target level. 

. Twelve inorganic analytes were detected in the Phase IIB groundwater 
samples collected from Site 12 monitoring wells. Calcium, lead, 
thallium, and vanadium were detected at concentrations exceeding the 
background screening concentrations. However, none of the detected 
concentrations exceeded either Federal MCLs or the Florida groundwater 
guidance concentrations. 

. The human health risk assessment for Site 12 identified two inorganic 
analytes, arsenic and iron, as HHCPCs for surface soil at the site. No 
analytes were selected as HHCPCs for the subsurface soil and thallium 
was the only HHCPC selected for groundwater at the site. 

. The HHCPCs detected in surface soil,. subsurface soil, and groundwater 
do not pose unacceptable carcinogenic risks to the evaluated receptors 
based on a comparison to the USEPA target risk range. 

. The total ELCR at Site 12, associated with ingestion of soil by a 
hypothetical future resident (9x10W6), exceeds Florida's target risk 
level of concern of 1~10~~ due to arsenic. 
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. The background levels of arsenic at Site 12 exceed Florida residential 
SCTLs and may result in an unacceptable carcinogenic risk. It is -. 

likely that naturally occurring arsenic contributes to the FDEP target 
risk-level exceedance. 

. The surface soil, subsurface soil, and groundwater noncancer risks are 
below USEPA and FDEP target levels for all potential current and 
hypothetical future receptors. 

. The ecological risk assessment for Site 12 identified one SVOC, (bis(2- 
ethylhexyl)phthalate, two inorganic analytes, aluminum and vanadium, 
and total recoverable petroleum hydrocarbons as ECPCs. 

. The results of the ERA suggest that risks are not predicted for 
ecological receptor populations at Site 12. 

. Risks were not identified for terrestrial wildlife resulting from 
exposure to ECPCs in surface soil; therefore, reductions in survivabil- 
ity, growth, and reproduction of wildlife receptor populations of Site 
12 are not expected to occur. 

. The results of the invertebrate toxicity testing (earthworm survival 
and growth tests) showed no acute or chronic toxicity to earthworms. 
Therefore, risks to terrestrial invertebrates are not anticipated. 
Although a reduction in lettuce seed germination was observed in two of 
the surface soil samples (12N00201 and12N0501), there was no apparent 
correlation between any of the ECPC concentrations and observed 
responses. It is likely that a non-ECPC stressor (i.e., another 
physical, chemical, or biological stressor) is responsible for 
germination inhibition at Site 12. The site is overgrown, suggesting 
that native plant species are capable of surviving, growing, and 
reproducing at Site 12. 

9.2 RECOMMENDATIONS. Based on the results and conclusions of the remedial 
investigation, a feasibility study is recommended for Site 12, the Tetraethyl 
Lead Disposal Area to address the presence of arsenic in surface soil. 

Although groundwater analytical results, summaries, and conclusions are included 
in the RI report, the groundwater at NAS Whiting Field has been designated as a 
separate site (Site 40, Facilitywide Groundwater). Therefore, chemicals in the 
groundwater that pose a threat to human and ecological receptors will be 
evaluated as part of the Site 40 RI and FS. The Site 40 assessment will 
supersede the evaluation presented in this report. 
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10.0 PROFESSIONAL REVIEW CERTIFICATION 

The work and professional opinions rendered in this report were conducted or 
developed in accordance with commonly accepted procedures and protocols 
consistent with applied standards of practice. This report is based on the 
geologic investigation and associated information detailed in the text and 
appended to this report. If conditions are discovered or determined to exist 
that differ from those described, the undersigned geologist should be notified 
to evaluate the effects of any additional information on the assessment described 
in this report. The remedial investigation for Site 12, Tetraethyl Lead Disposal 
Area, was developed for NAS Whiting Field in Milton, Florida, and should not be 
construed to apply for any other purpose or to any other site. 
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APPENblXA 

SITE 12 LITHOLOGIC LOGS 



I I 

TITLE: NAS 

,f---- 
:Ll 

- 

_-1 
1196 

- 1 

Whiting Field LOG of WELL: WHF-12-2 BORING NO. 

:ENT: SOUTHNAVFACENGCOM 
PROJECT NO: 2534-09 

rrO~CT*m naa Cnuirnnrwntal Services, Inc. DATE STARTED: 04124196 COMPLTD: 04/2~ 
- 

CASE SIZE: 2 Inches SCREEN INT.: 15 Feet PROTECTION LEVEL: D 

I UL tlkv.: 1.33.30 r I. MONITOR INST.: OVA TOT DPTH: 85FT. DPTH TO S 76.11 FT. 

LOGGED BY: D.RounUtree WELL DEVELOPMENT DATE: 04/24/96 SITE: 12 

P =4 ’ 2 

I , 

l- 
>-.-- 
3- 
1-- 
J- 
3- 
7- 
8-- 

;- 
ll- 

:- 
4- 
5- 
6- 
7- 
8- 
9- 
O- 
,i-- 
‘2- 
‘3-- 
4- 
15-- 
!6- 
!7- 
!8-- 
!9-- 
IO- 
31-- 
32- 
33- 

37- 
18- 
l9- 
SO- 
51- 

EL 
54- 
55-- 
56- 
57-- 
58- 
59- 
60- 

Fi 

SOIL/ROCK DESCRIPTION 
ANLI COMMENTS 

ne SANO, well sorted, some clay, loose, moist. light brown-yellowish orange. 
- - SC _ _ 
-- 

-- 
-AY, some fine sand, soft, moist. pale reddish DlOUn. 

ame as above. 

-- 
-.- 

-- 
-.- 

LAY, some fine sand, low plasticity, moist, brownish purple. 
.- - 
- 

ILI, some clay. dense, low plasticity, moist, yellowish orange. 

_ - -- _ - A- -- _ - 
ML 

,lLT, some clay, dense, low plasticity, moist. bfownish purple. 

JLT. moist, pale reddish brown. 

Same as above 

Same as above. 

z 
BLOWS/G-IN 
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1C 
1C 
1 

1 
1 
Ii 
1 
1’ 

1 
1’ 
11 
11 

12 

TITLE: NAS Whiting Field 
LOG of WELL: WHF-12-2 BORING NO. 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 2534-09 

CONTRACTOR: ABB Environmental Services, Inc. DATE STARTED: 04/24/96 COMPLTD: 04/24/90 

METHOD: Mud Rotary CASE SIZE: 2 Inches SCREEN INT.: I5 Feet PROTECTION LEVEL: 0 

TOC ELEV.: 135.56 FT. MONITOR INST.: OVA TOT DPTH: 85FT. DPTH TO $! 76.11 FT. 

LOGGED BY: DRoundtree WELL DEVELOPMENT DATE: 04/24/9(5 SITE: 12 

w l? z 
a < LABORATORYi 

i <- 2 z : 
SOIL/ROCK OESCRIPTION 

# LL SAMPLE ID. 5 
RE 

!$ zl 
AND COMMENTS 01 i2 BLOWS/G-IN 

U-J 
$, % 55 

is !f 
:$I d 2 

Continued from PAGE 1 7 8 Y 

61 
62 

65 1 
63 
64 

67 
68 
69 70 

66 1 

SILT, some clay, low plasticity, moist, yellowish orange. 

Same as above. 222 / 

/ 
//‘/ 

30 
79 3 81 
32 
33 

35 

34 1 

36 

37 

::A 
10 
$11 

=i 

:q 
l4- 
IS--- 
if3-- 
l7- 
18- 
rr,- 
IO- 
Ol- 
)2-- 
I 3 - 
14- 
15- 
16--- 
)7- 
18-- 
,Q-- 
IO- 
Ill- 
12- 
13- 
14- 
15--- 
16- 
17- 
la- 
19- 
O- 

SILT, some clay, medium plashcity, wet, yellowish orange. 

SILT, some clay, medium dense, moist. yellowish orange. 

/// 

/ 
Z; 
./ // 
/// 
//i 22.22,21,26 

SP 
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Sample Delivery Group Versus Sampfe Id&.Hifkatkn 
,.. ‘. ‘. ..I,,.,, 

Prciject.Niim& NAS Whiting Field Parameters/Analytical Methad ,, ” joie is&o 

QC Date 
Client ID # Lab ID # We Matrix Collected VOA SVOA Pesticides/PCE?s Metals Cyanide TRPH 

01T00101 G8864001 TB water 12-5-95 X 

01s00101 G8864002 soil 12-5-95 X X X X X 

01s00201 G8864003 soil 12-5-95 X X X x X 

01 s00301 G8864004 soil 12-5-95 X X X x X 

01s00401 G8864005 soil 12-5-95 X X X X X 

01 so0501 G8864006 soil 12-5-95 X X X X X 

02SOO401 G8864007 FD soil 12-5-95 X X X X X 

02SoO401 D G8864008 FD soil 12-5-95 X X X X X 

02SOO401 DDL G8864008DL soil 12-5-95 X 

02TOOlOl G8876001 TB water 12-6-95 X 

02s00101 G8876002 soil 12-6-95 X X X X X 

02s00201 G8876003 soil 12-6-95 X X X X X 

02SOO301 G8876004 soil 12-6-95 X X X X X 

02SOO501 G8876005 soil 12-6-95 x X X X X 

09s00101 G8876006 soil 12-6-95 X X X X X X 

09sOO201 G8876007 soil 12-6-95 X X X X X X 

09s00401 G8876008 soil 12-6-95 X X X X X X 

09s00501 G8876009 soil 12-6-95 X X X X X X 

09scQ301 68876010 FD soil 12-6-95 X X X X X X 

09SOO301 D G8876011 FD soil 12-6-95 X X X X X X 

01 ROOl 01 G8876012 R water 12-6-95 X X X X X X 

01F00101 G8876013 SB water 12-6-95 X X X x X X 

02S00401 MS G8864007MS MS soil , 12-5-95 X X X X X -A 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-l 



Table 1 

SDG#.: l$'ffOOS Sample Delivery Group Versus Stimpb&lefijifk&ion 
,, .. .., .,. 

‘,.” ; i#%: : !.?79Jy - 
: . . . 

Pro&t Name: NAS Whiting Field Parameters/Analytical Methcjd .., ‘.:, .’ .. ‘. Jbb#::,3~~~26 : 

I I I I I 

Client ID # 

02SOO401 MSD 

Lab ID # 

G8864007MSD 

QC 

Type 

MSD 

Date 
Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

soil 12-5-95 X X X X X 

09SOOlOl MS 

09SOOlOl DUP 

G8876006MS 

G8876008MSD 

MS 

DUP 

soil 12-6-95 X 

soil 12-6-95 X 

TB ‘?p Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Snike, MSD = Matrix Spike Duplicate 

I j 
,’ 



SDG#;,, WFOO7 

Prtijebt Name: NAS Whiting Field 

I 

1 0s00101 G8889002 FD soil 

1 OS001 01 R G8889002R soil 

10S~0101D G8889003 FD soil 

10s00401 G8889004 soil 

1 OS00601 G8889005 soil 

12500301 G8889006 soil 

12500101 I-- G8889007 I I soil 

12SOO601 I G8889008 1 1 soil 

10R00101 G8889009 

13TOOlOl G8895001 

R 

TE 

water 

water 

13s00101 G8895002 soil 

13500201 G8895003 soil 

13s00301 G8895004 soil 

13sOO401 G8895005 soil 

l3500501 G8895006 soil 

14s00101 G8895007 FD soil 

14SOOlOlD G8895008 FD soil 

14S00201 G88!35009 soil 

14s00301 G8895010 soil 

Ta. 

ample Delivery Group Versus Sample ldqtificatlon ,, . . . . . . . . /, ~Jm%!: Q’j9@ : 
< .. 

Parameters/Analytical Method J&i+: 8532ki 

Date 
Collected VOA SVOA PesticidedPCBs Metals Cyanide TRPH 

12-7-95 X 

12-7-95 X X X X X X 

12-7-95 X 

12-7-95 X X X X X X 
I 

12-7-95 X X X X X X 

12-7-95 X X X X X X 

12-7-95 X X X- X X X 

12-7-95 X X X X X X 

12-7-95 X X X X X X 

12-7-95 X X X X X X 

12-8-95 X 

12-8-95 X X X X X 

12-8-95 X X X X X 

12-8-95 X X X X X 

12-8-95 X X X X X 

12-8-95 X X X x - X 

12-8-95 X X X X X 

12-8-95 X X X X X 

12-8-95 X X X X X 

12-8-95 X X X X X 

12-7-95 X’ X X X X 

12-7-95 X X X X X 

12-7-95 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-3 



SDG#: WFO07 

Project Name: NAG Whiting Field 

Table I 

Sample Delivery Group Versus Sample Identification 

Parameters/Analytical Method 

Client ID # Lab ID # 

lOSOOlOlRMSD G8889002RMSD 

QC 

We 

MSD 

Date 
Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

soil 12-7-95 X 

TB - Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

.I ‘1 
,: 1 

.J 



‘.: 
Ppj@ blame: FAS Whiting Field 

‘...... 
Parameters/Analytical Method ;, ..:. .lob#: 8532-20 

QC Date 
Client ID # Lab ID # We Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

15TOOlOl G8913001 TB water 12-9-95 X 

15s02001 G8913002 FD soil 12-9-95 X X X X X 

15SO2001 D G8913003 FD soil 12-9-95 X X X X X 

15s02101 G8913004 soil 12-9-95 X X X X X 

15802201 G8913005 soil 12-9-95 X X X X X 

15502301 G8913006 soil 12-g-95 X X X X X 

15802401 G8913007 soil 12-9-95 X X X X X 

I%02501 G8913008 soil 12-9-95 X X X X X 

15s01501 G6913009 soil 12-9-95 X X X X X 

15s01401 G8913010 soil 12-9-95 X X X X x 

15s01301 G8913011 soil 12-9-95 X X X X X 

15SO1601 G8913012 soil 12-1 o-95 X X X X X 

15so1701 G8913013 FD soil 12-l o-95 X X x X X 

15S01701D G8913014 FD soil 12-10-95 X X X X X 

lSSO1801 G8913015 soil 12-l o-95 X X X X X 

15s01901 G8913016 soil 12-l o-95 X X X X X 

i5sOO901 G8913017 soil 12-11-95 X X X X X 

I5SOOQO1 RE G8913017RE soil 12-1 l-95 X 

15ROOlOl G8913020 R water 12-11-95 X X X X X 

15SO2001 MS G8913002MS MS soil 12-9-95 X X X X X 

15SO2001 MSD G8913002MSD MSD . soil 12-9-95 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-5 



Table I ,, .:.... .:., 

SDG#: WF009 Sample Delivery Group Versus Sample kfeiltificatioh i .,;,. LPC$f: 1779lJ 
, 

Project Name: NAS Whiting Field Parameters/Analytical Method Ji+#: 6&q-26 : 

QC Date 
Client ID # Lab ID # We Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

15TOO201 G8914001 TB water 12-11-95 x 

15s00101 G8914002 FD soil 12-l l-95 X X X X X 

15SOOlOlR G8914002R soil 12-l 1-95 X 

15500101 D G8914003 FD soil 12-11-95 X X X X X 

15SOO201 G8914004 soil 12-l l-95 X X X X X 

15s00301 G8914005 soil 12-11-95 X X X X X 

15soo501 G8914006 soil 12-11-95 X X X X X 

15soo401 G8914007 soil 12-11-95 X X X x X 

15s00601 G8914008 soil 12-11-95 X X X X X 

15s00701 G8914009 soil 12-l l-95 X X X X X 

15SOO801 G8914010 soil 12-I l-95 X X X X X 

15SO1201 G8914011 soil 12-11-95 X X X X X 

15R00201 G8914012 R water 12-l 1-95 X X X X X 

15s01101 G8914013 soil 12-10-95 X X X X X 

15s01001 G8914014 soil 12-l o-95 X X X X X 

15SOO10lMS G8914002MS MS soil 12-l l-95 X X X X X 

15SOOlOlMSD G8914002MSD MSD soil 12-11-95 X X X X X 

15SOO101 RMS G8914002RMS MS soil 12-11-95 X 

15SM)lolRMSD G8914002RMSD MSD soil 12-11-95 X 

TB - Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

i 7 
i 



II 
SD@k VfFOlb .’ 

hoi& N&me: NAS Whiting Field 

Sample Delivery Group Versus Sample ldqntific&h 

Parameters/Analytical Method 

QC Date 
Client ID # Lab ID # Type Matrix Collected 

r 

II 31s00101 G8924001 soil 12- 12-95 
I I I 

II 3lSOO201 I G8924002 1 soil I 12-12-95 

G8924003 soil 12-12-95 
I I I 

II 31 s00401 I G8924004 1 soil I 12-12-95 

31T00101 G8924005 

3lROOlOl G8924006 

TB 

R 

water 12-12-95 

water 12-12-95 

3lTOO201 G8938001 TB water 12-13-95 
I I I I 

31501501 G8938002 FD 1 soil 12-l 3-95 
I I I I 

II 31S0150lD G8938003 FD soil 12-l 3-95 
I , I 

II 31s01601 G8938004 soil 12-13-95 

II 31s01701 G8938005 j soil 12-13-95 
I I I 

II 31s01801 G8938006 soil 12-13-95 
I I I 

31s01901 G8938007 soil 12-l 3-95 

3lSO15OlMS G8938002MS MS soil 12-13-95 
.- 

3lS01501MSD G8938002MSD MSD soil 12-l 3-95 

VOA 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SVOA 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

PesticidedPCBs 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Metals 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cyanide 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-7 



.’ 
Table I ..,‘. ,., . . : .:... . . 

t$G#z WFl IA Sample Delivery Group Vel’sus SampI&, ldqh&titibn ,, @j$;, i+& ,,,.. ‘.... 
” 

Project Name: NAS Whiting Field Parameters/Analytical Method ,, ’ Jab@: 853& ,‘, ‘.. ‘, 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticicies/PCBs Metals Cyanide TRPH 

09w00101 RA903001 FD water l-5-96 X X X X X X 

09WOOlOl D FL4903002 FD water l-5-96 X X X X X X 

16W00101 RA903003 water l-5-96 X X X X X 

09W00101 MS RA903001 MS MS water l-5-96 X X X X X X 

~O9WOOlOlMSD RA903001 MSD MSD water l-5-96 X X X X X X 

TP ‘rip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

i ‘1 
.__-. 



Ta .) 

SDG#:’ WFl 16 Sample Delivery Group Versus Sample ldentificatioil ‘,’ 1;&#i i77?B, 
. 

P&@it Haybe: NAS Whiting Field Parameters/Analyticai Method . . . .:,,, J&b& S!@&X. 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pestlcides/PCBs Metals Cyanide TRPH 

12TOOlOi RA847001 TB water l-5-96 X 

10s00201 RA847002 FD soil l-5-96 X X X X X X 

1 oSOO201 DL RA847002DL soil l-5-96 X 

1 oSOO201 D RA847003 FD soil l-5-96 X X X X X X 

10s00301 RA847004 soil l-5-96 X X X X X X 

10s00301 R RA847004R soil l-5-96 X 

10s00501 RA847005 soil l-5-96 X X X X X X 

12s00201 RA847006 soil l-5-96 X X X X X X 

12SOO401 RA847007 soil l-5-98 X X X X X X 

12SOO501 RA847008 soil l-5-98 X X X X X X 

12R00101 RA847012 R water l-5-96 X X X X X X 

1 IT00101 RA847013 TB water l-6-96 X 

11s00101 RA847014 soil l-6-96 X X X X X X 

11500201 RA647015 soil 1-6-96 X X X X X X 

1 lSOO201DL RA847015DL soil l-6-96 X 

11SJO201R RA847015R soil l-6-96 X 

1 lSOO501 RA847016 soil l-6-96 X X X X X X 

11500401 RA647017 soil l-7-96 X X X X X X 

11s00301 RA847018 soil l-7-96 X X X X X X 

lOSOO201 MS RA847002MS MS soil l-5-96 X X X X X X 

_1OSOO201MSD RA647002MSD MSD soil l-5-96 X’ X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-9 
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TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table I 

SDd#: WFOI 3 Sample Delivery Group Versus Sample l@itification ., i y$2#: l@O 
,, 

Project Name: NAS Whiting Field Parameters/Analytical Method : :, J;iii#: 8~3220. 

QC Date Pesticides/ 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBs Metals Cyanide 

16SOOlOl RA856001 FD soil l-8-96 X X X X X 

16500501 FiA856002 soil l-8-96 X X X X X 

16500401 RA856003 soil l-8-96 X X X X X 

16SOO901 RA856004 soil l-8-96 X X X X X 

16S00901R RA856004R soil l-8-96 X 

16S01501 R/I856005 soil l-8-96 X X X X X 

16SOO201 RA856006 soil l-9-96 X X X X X 

16SOO301 RA856007 soil l-9-96 X X X X X 

16s00801 RA856008 soil l-9-96 X X X X X 

16S00801RE RA856008RE soil l-9-96 X 

16s00601 RA856009 soil l-9-96 X X X X X 

16S00601DL RA856009DL soil l-9-96 X 

16S01201 fIA856010 soil l-9-96 X X X X X 

16SO1301 RA856011 soil l-9-96 X X X X X 

BKSOO301 RA856012 soil l-9-96 X X X X X 

BKSOOlOl RA856013 soil l-9-96 X X X X X 

16SOlOOl RA856014 FD soil l-9-96 X X X X X 

16s01001D RA856015 FD soil l-9-96 X X X X X 

16TOOlOl R/W56016 TB water l-9-96 X 

16ROOlOl RA856017 R water l-9-96 X X X X x 

16S00101D RA856018 FD soil l-9-96 x X X X X 

24TOOlOl RA871001 TB water l-lo-96 X 

?4s00101 RA871002 soil l-lo-96 X X. X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 



Ti 

SD&v: iFJf;93 Sample Delivery Group Versus Sample Idei$fitiation 
.,. ” 

,Project Ntime: NkVjG Whiting Field Parameters/Analytical Method ” J&#: &5+&&j ‘, 
.‘. 

I I I I I I I I I 

II Client ID # Lab ID # I Ee I Matrix ),JEe~I VOA I SVOA I Pe%?s’ I Metals I Cyanide 11 

16S01001MS RA856014MS MS soil l-9-96 X X X X X 

16S01001MSD RA856014MSD MSD soil l-9-96 X X X X X 

24SOO101MS fW871002MS MS soil I-10-96 X 

24SOOi 01 MSD RA871002MSD MSD soil l-l O-96 X 

78 = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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) ‘. ‘, 

q$#: why5 Sample Delivery Group V&sus Sample idergification o .f,-JQy$, , y+ 
,. I ... :.. ..“. .,, ,’ ,. F’ ,’ .::..: 

P&dName: NAF Whiting Field Parameters/Analytical Method : : 
. . . . ,. &b#: i$3@-@ 

QC Date 
Client ID # Lab ID # We Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

C0R00101 RA908001 R water i-18-96 X X X X x 

COFOOlOl RA908002 SB water I-18-96 X X X X X 

COT00101 FM908003 TB water l-18-96 X 

c0s00101 RA908004 FD soil 1-18-96 X X X X X 

COSOOlOl D FiA908005 FD soil l-l 8-96 X X X X X 

EOSOOlOl RA908006 soil I-18-96 X X X X X 

Posoolol RA908007 soil l-18-96 X X X X X 

Yosoo1o1 RA908008 soil l-18-96 X X X X X 

s0s00101 RA908009 soil l-18-96 X X X X X 

w0s00101 RA908010 soil l-18-96 X X X X X 

AOSOOlOl RA908011 soil l-18-96 X X X X X 

COSOOI 01 MS RA908004MS MS soil l-18-96 X X X X X 

COSOOlOl MSD RA908004MSD MSD soil l-18-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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.: SDG 

Table II 
Summary of Rejected Data (Organics) 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Or&tic-Compounds 

1 : Fractioh : Sample : -:‘. ; .; :.&q&~: :;. ., i$&&& :. 

NF006 

NF007 

NFOO8 

uVFOO9 

NFOlO 

tiFI1A 

WFllB 

WF012 

WFO13 

WF014 

WFO15 

Volatiles 
Semivolatiles 
Pesticides & PCBS 

Volatiles 
Semivolatiles 
Pesticides 8 PCBS 

Volatiles 
Semivolatiles 
Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 
Semivolatiles 
Pesticides & PCBs 

Volatiles 
Semivolatiles 
Pesticides & PCBs 

Volatiles 
Semivolatiles 
Pesticides & PCRs 

Volatilei 
Semivolatiles 
Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 
Semivolatiles 
Pesticides & PCBs 

Volatiles 
Semivolatiles 

Pesticides & PCBs 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 

15SOO201 

All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 

16SOO801 

All samples 

All samples 
All samples 
All samples 

All samples 
All samples 

c0s00101 
s0s00101 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 

1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Acenaphthene 
Pyrene 

No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 

All compounds 

No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 

All compounds 
All compounds 

Low MS/MSD recoveries 
Low MS/MSD recoveries 
Low MS/MSD recoveries 

MS/MSD recoveries 

Low Surrogate recoveries 

Low Surrogate recoveries 
Low Surrogate recoveries 



Table Ill 
Summary of Rejected Data (Inorganic@ 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

S&G ‘. i : 

1 
inorganic Anatytes ‘. 

Fraction ‘. Sample : ’ : Arudyte- .. I :-Reason 
I 

WFOO6 

WFO07 

WFOO8 

All metals Ail samples 
Cyanide All samples 
TRPH All samples 

All metals All samples 
Cyanide All samples 
TRPH All samples 

All metals All samples 
Cyanide All samples 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 

WFOO9 

WFOlO 

WFllA 

WFllB 

WF012 

All metals 
Cyanide 

All metals 
Cyanide 

All metals 
Cyanide 
TRPH 

All metals 
Cyanide 
TRPH 

All metals 
All TCLP metals 
Cyanide 

All samples 
All samples 

All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

No rejected results 
No rejected results 

No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

Nq rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

WF014 

WF015 

Mercury 

Cyanide 

All metals 

Cyanide 

31 BOO301 

All samples 

All samples 

All samples 

Mercury 

No rejected results 

No rejected results 

No rejected results 

Low LCS % Recovery 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates : 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

,, 
Organic CornpoundS 

.: 
.:. ,. .: ,, ,,,., ‘, ... .: 

Criteria 
I 

% Recovery 
‘. .‘. .‘,,’ 

.:, : .’ 

SDG Client ID Compound % Recovery RPD MS @4 ijP0 . . . ,.’ ., .:, ‘,(++M ., ,. ,., 
. “. 

rvFOO6 02SOO401 Volatiles None 

Phenol 26-90 92 None 
4-Chloro-3-methylphenol 26-l 03 104 None 
2,4-Dinitrotoluene 28-89 100 None 
Pyrene 35-142 29 30 None 

Pesticides & PCBs None 

MFOO7 10s00101 Volatiles None 

4-Chloro-3-methylphenol 26-103 111 None 

Pesticides & PCBs None 

n/F008 15SO2001 Volatiles None 

1,4-Dichlorobenzene 28-l 04 127 14 142 None 
1,2,4-Trichlorobenzene 38-107 ~23 12 149 None 
Acenaphthene 519 96 None 
2,4-Dinitrotoluene 28-89 100 94 None 
Pyrene 35-142 136 6 67 None 

Pesticides & PCBs None 

YFOO9 15s00101 Volatiles None 

2-Chlorophenol 25-l 02 550 16 110 None 
1,4-Dichlorobenzene 28-l 04 0 0 R 
1,2,4-Trichlorobenzene 38-l 07 123 0 3 200 R 
Acenaphthene 31-137 519’ 0 9 200 R 
Pentachlorophenol 17-109 147 10 127 None 
Pyrene 35-142 0 0 R * 

Pesticides & PCBs - None 

n/F009 15SOOlOl R 2,CDinitrotoluene 28-89 95 UJ 



Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Surface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 
:.; ” 

Criteria % Recovery 

SDG Client ID Compound % Recovery FiPD MS MSD F&D ..&ilif~er 
I I I 

WFOlO 31 so1 501 

4-Chloro-3-methylphenol 
2,4-Dinitrotoluene 

26-l 03 26-l 03 104 104 
28-89 28-89 94 94 

I :I 
I 

None 
None 

Pesticides & PCBs 

Volatiles None 

None 

WFllA 09w00101 

4-Chloro-3-methylphenol 23-97 23-97 104 104 
4-Nitrophenol 1 O-80 1 O-80 117 117 
2,4-Dinitrophenol 24-96 24-96 106 106 
Pentachlorophenol 96-l 03 96-l 03 120 120 

107 
119 
107 None 

Pesticides & PCBs None 

None 

None 

None 

Volatiles 

536 536 Pyrene 

Pesticides & PCBs 

39 

Volatiles None 

None 

None 

4-Nitrophenol 

Pesticides & PCBs 

Volatiles 

26-90 26-90 
25-l 02 25-l 02 
17-109 17-109 

None 

None 

136 
132 

None 
None 

Phenol 
2-Chlorophenol 
Pentachlorophenol 

Pesticides & PCBs 

flFOi4 BK300201 

Pentachlorophenol 
4-Nitrophenol 

I I None Pesticides & PCBs 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Client ID Compound 

: 
Organic Compoutids ,, .: .:, ‘. 

. ,, ,... . : : 

CriteiiA :. ‘.. 
% Recovery 

.:. . . .,,, .‘I. 
‘. 

% Recovery .RPD .’ MS ‘.‘. tiliiiif@r .,.,,, 

WF015 c0s00101 Volatiles 

Semivolatiles 

Pesticides & PCBs 

None 

None 

None 

f ? 



Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

&lG Organic Compounds I RPD 

IF006 Client ID 02SOO401 02500401 D 
Laboratory ID G6664007 68864008 
Collection Date 12/5I95 1215195 

Volatiles ND ND 

Semivolatiles ND ND 

Dieldrin 8.3 8.0 4 
Alpha-chlordane 5.6 5.1 9 
Gamma-chlordane 3.5 2.9 19 

YFOO6 Client ID 09500301 09SOO301 D 
Laboratory ID 06876010 G8876011 
Collection Date 1216196 12J6J96 

Acetone ND 5 ug/Kg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

VFO07 Client ID 10s00101 lOSOOlOlD 
Laboratory ID G8889002 G8889003 
Collection Date 12l7J95 12J7J95 

Volatiles ND ND 

Phenanthrene 280 ug/Kg 1200 ug/Kg 124 
Fluoranthene 660 uglKg 2300 uglKg 111 
Pyrene 580 uglKg 1600 ugJKg 94 
Benzo(a)anthracene 340 ugJKg 1200 ug/Kg 112 
Chrysene 500 q/Kg 1400 ug/Kg 120 
Bis(2-ethylhexyl)phthalate 200 uglKg 360U ugJKg Not calculable 
Benzo(b)fluoranthene 480 ug/Kg 1300 q/Kg 92 
Benzo(k)fluoranthene 360 ug/Kg 900 ug/Kg 86 
Benzo(a)pyrene 400 ugJK9 1000 ugJK9 86 
Indeno(l,2,3-cd)pyrene 180 ug/Kg 360 ugJKg 67 
Benzo(g,h,i)perylene 180 ug/Kg 340 q/Kg 62 
Anthracene 370U ug/Kg 270 ugJKg Not calculable 
Carbazole 370U ugJKg 100 ug/Kg Not calculable 
Dibenz(a,h)anthracene 370U ug/Kg 170 q/Kg Not calculable 

Pesticides 8 PCBs ND ND 
- 

NFOO7 Client ID 14s00101 14S00101 D 
Laboratory ID G8695007 G8895008 
Collection Date 12/8/95 1218195 

Acetone 8 q/Kg ND Not calculable 
Methylene chloride 6 ug/Kg ND Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG’ .: . . :.:. Organic Compounds ‘: ,, RPD 

IF008 Client ID 1~s02001 15SO2001 D 
Laboratory ID G8913002 G8913003 
Collection Date 1219195 1219195 

Acetone 5 ug/Kg ND Not calculable 
Methylene chloride ND 5 ug/Kg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

IF008 Client ID 15s01701 15S01701D 
Laboratory ID G8913013 G8913014 
Collection Date 12/l 0195 12/l 0195 

Acetone 6 uglKg 4 ug/Kg 40 

Semivolatiles ND ND 

Pesticides Ei PCBs ND ND 

VFOO9 Client ID 15s00101 15SOOlOlD 
Laboratory ID G8914002 G8914003 
Collection Date 12/l 1195 12/l 1195 

Acetone ‘6 ug/Kg 7 ug/Kg 15 

Bis(2-ethylhexyl)phthalate ND 1700 ug/Kg Not calculable 

Pesticides & PCBs ND ND 

VFOlO Client ID 31s01501 31S01501D 
Laboratory ID G8938002 G8938003 
Collection Date 12/l 3195 12/13/95 

Acetone ND 5 ug/Kg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

NFllA Client ID 09w00101 09WOOlOl D 
Laboratory ID RA903001 RA903002 
Collection Date l/5/96 l/5/96 

Toluene 1ou ug/L 1 q/L Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG. Organic Compounds RFD 

YFllB Client ID lOSOO2Ol 1 OS00201 D 
Laboratory ID RA947002 RA847003 
Collection Date l/5/96 1 I5198 

Acetone 29 ug/Kg 20 ug/Kg 37 

2-Hexanone 11 U ug/Kg 4 @Kg Not calculable 
Phenanthrene 68 ug/Kg 310 ug/Kg 128 
Di-n-butylphthalate 46 ug/Kg 380U ug/Kg Not calculable 
Fluoranthene 160 ug/Kg 420 ug/Kg 90 
Pyrene 170 ug/Kg 290 ug/Kg 52 
Butylbenzylphthalate 57 uglKg 380U ug/Kg Not calculable 
Benzo(a)anthracene 87 q/Kg 190 ug/Kg 74 
Chrysene 120 ug/Kg 220 ug/Kg 59 
Bis(2-ethylhexyl)phthalate 3200 ug/Kg 140 ug/Kg 183 
Benzo(a)fluoranthene 150 ug/Kg 200 ug/Kg 28 
Benzo(k)fluoranthene 110 ug/Kg 210 ug/Kg 62 
Benzo(a)pyrene 95 ug/Kg 150 ug/Kg 45 
Indeno(l,2,3-cd)pyrene 58 ug/Kg 56 ug/Kg 4 
Acenaphthene 380U ug/Kg 40 ug/Kg Not calculable 
Anthracene 380U ug/Kg 54 ug/Kg Not calculable 
Carbazole 380U ug/Kg 84 w/Kg Not calculable 

4,4’-DDT 7.0 ug/Kg 8.9 ug/Kg 24 
Aroclor 1254 340 ug/Kg 390 ug/Kg 14 

NFOl2 Client ID 31 so0501 31 SO0501 D 
Laboratory ID RA855011 RA855012 
Collection Date l/7/98 1 t7/98 

Acetone 9 ugiKg 8 q/Kg 12 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

NF013 Client ID 16SOOlOl 16500101 D 
Laboratory ID RA856001 RA858018 
Collection Date 1 I8196 l/8/98 

Acetone 4 w/Kg 9 ug/Kg 77 

Bis(2-ethylhexyl)phthalate 45 w/Kg 380U ug/Kg Not calculable 

4,4,-DDE 3.2 ug/Kg 2.0 ug/Kg 46 
4,4’-DOT 3.8 ug/Kg 2.7 ug/Kg 34 

WFO13 Client ID 16SOlOOl 18SOlOOl D 
Laboratory ID RA856014 RA858015 
Collection Date l/9/96 l/9/98 

Acetone 14 uglKg 4 ug/Kg 111 

Bis(2-ethylhexyl)phthalate 60 ug/Kg 58 ug/Kg 3 

Dieldrin 33 ug/Kg 60 ug/Kg 58 
4,4,-DDE 13 w/Kg 22 uglKg 51 
4,4’-DDT 6.4 ug/Kg 9.0 ug/Kg 34 
Alpha-chlordane 6.8 ug/Kg 17. ug/Kg 55 
Gamma-chlordane 4.0 ug/Kg 7.9 uglKg 66 
Aroclor 1260 48 q/Kg 110 ug/Kg 78 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

:T:s& ,; ‘: .; -:OrganioCotipounds :‘I .’ ‘. j 9IPD 

VF014 Client ID BKSOO201 BKS00201 D 
Laboratory ID RA870008 RA870009 
Collection Date l/10/98 l/10/98 

Acetone 8 ug/Kg 4 ug/Kg 67 

Bis(2-ethylhexyl)phthalate 370U uglKg 45 ug/Kg Not calculable 

Pesticides & PCBs ND ND 

HF014 Client ID 31 BOO201 31 BOO201 D 
Laboratory ID RA870014 RA870015 
Collection Date l/11/98 l/11/98 

Acetone 3 uglKg 11 U uglKg Not calculable 

Bis(2-ethylhexyl)phthalate 370U ug/Kg 48 w/Kg Not calculable 

Pesticides & PCBs ND ND’ 

NFOl5 Client ID c0s00101 COSOOlOlD 
Laboratory ID RA908004 RA908005 
Collection Date l/l B/96 l/l B/98 

Acetone 22 ugtKg ,12U ug/Kg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
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Table VI 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Con 

Compound 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 
Decachlorobiphenyl 

Volatiles 

Semivolatiles 

Pesticides & PCSs 
Decachlorobiphenyl 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

xrnds 

Percent Recovery 

‘PC 

SDG 

NF006 

I 

Client ID 

All samples 

All sampies 

All samples 

NF007 

I 
All samples 

All samples 

NF008 

NF009 

NFOl 0 

lOROOlOl 

I 
All samples 

All samples 

15602501 

I 
All samples 

All samples 

All samples 

I 
All samples 

All samples 

31 s00101 

..’ .‘.. 

Qualif!er QC Limits 

All within QC limits None 

All within QC limits None 

All within QC limits None 

All within QC limits 

All within QC limits 

None 

None 

UJ (all compounds) 60-l 50 

All within QC limits 

All within QC limits 

None 

None 

60-l 50 UJ (all compounds) 1 

All within QC limits 

All within QC limits 

All within QC limits 

None 

None 

None 

All within QC limits 

All within QC limits 

None 

None 

57 
56 

60-I 50 
60-l 50 

UJ/J (all compounds) 
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Table VI 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds ;. ,, ..‘.. ‘.. 

‘# 04 

SDG Client ID Compound Percent Recovery Qc t&j+ Samples’ Qua~fier 

VFllA All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 
09w00101 Decachlorobiphenyl 56 60-l 50 3 UJ (all compounds) 

Decachlorobiphenyl 50 60-I 50 
o9WOOlOl D Decachlorobiphenyl 58 60-l 50 UJ (all compounds) 

Decachlorobiphenyl 51 60-I 50 
16WOOlOl Decachlorobiphenyl 45 60-l 50 UJ (all compounds) 

Decachlorobiphenyl 40 60-150 

YFllB All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 
12R00101 Decachlorobiphenyl 33 60-l 50 4 UJ (all compounds) 

Decachlorobiphenyl 29 60-l 50 
10500201 Decachlorobiphenyl 56 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 55 60-l 50 
10s00301 Decachlorobiphenyl 45 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 42 60-l 50 
11 so0201 Decachlorobiphenyl 50 60-l 50 UJ/J (all compounds) 

NF012 All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 54 60-l 50 4 UJ (all compounds) 

31 R00201 Decachlorobiphenyl 43 60-l 50 
31 so0901 Decachlorobiphenyl 45 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 40 60-l 50 
31 so1 201 Decachlorobiphenyl 48 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 50 60-l 50 
31 so1301 Decachlorobiphenyl 46 60-l 50 UJ (all compounds) 



Table VI 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

NF013 

NF014 

Client ID 

All samples 

16s00801 

16ROOlOl 
16500101 D 

16SOO301 

16SOlOOl 

16SOl201 
16SO1301 

24SOOlOl 

BKSOOl 01 

Organic Compo 

SDG Compound 

All samples 

All samples 

BKROOl 01 

Volatiles 

Semivolatiles 
Nitrobenzene-d5 
P-Fluorobiphenyl 
TerphenyCdl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 
2ChlorophenoLd4 
1,2-Dichlorobenzene-d4 

Pesticides & PCBs 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xvlene 

Volatiles 

Pesticides & PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 

unds 

Percent Recovery 

All within QC limits 

58 
22 
21 
57 
57 
54 
44 
41 
55 
55 
55 
48 
46 
41 
43 
56 

All within QC limits 

All within QC limits 

QC Limits 

23-120 
30-l 15 
18-137 
24-113 
25-121 
19-122 
20-l 30 
20-130 

60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 
60-l 50 

60-l 50 
60-l 50 

UJ (all compounds) 
UJ/J (all compounds) 

UJ/J (all compounds) 

UJ/J (all compounds) 

UJ/J (all compounds) 
UJ/J (all compounds) 

UJ (all compounds) 

UJ (all compounds) 

None 

None 

UJ (all compounds) 
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Table VI 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 
:. . . : . . .., 

# of ” ;’ 

SDG Client ID Compound Percent Recovery QC Limits $ar@l+ ,Quaiiiier 
. ,” \ 

rrVFOl5 All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 
COROOlOl Decachlorobiphenyl 55 60-l 50 5 UJ (all compounds) 
AOSOOl 01 Tetrachloro-m-xylene 55 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 51 60-l 50 
Decachlorobiphenyl 48 60-l 50 UJ (all compounds 

COSOol 01 D Tetrachloro-m-xylene 26 60-l 50 
Tetrachloro-m-xylene 24 60-l 50 UJ/J (all compounds) 

w0s00101 Tetrachloro-m-xylene 39 60-l 50 
Tetrachloro-m-xylene 37 60-l 50 
Decachlorobiphenyl 41 60-l 50 
Decachlorobiphenyl 43 60-l 50 

Yosoo1o1 Tetrachloro-m-xylene 37 60-l 50 UJ (all compounds) 
Tetrachloro-m-xylene 36 60-150 

c0s00101 Tetrachloro-m-xylene 7 60-l 50 2 R (ND compounds) 
Tetrachloro-m-xylene 7 60-l 50 

sosoo1o1 Tetrachloro-m-xylene 2 60-l 50 R (ND compounds) 
Tetrachloro-m-xylene 1 60-l 50 
Decachlorobiphenyl 15 60-l 50 
Decachlorobiphenyl 16 60-l 50 

dotes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit is an estimated value. 



Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

. . : 

.‘. SDG .Dh .:I Compound. Criteria. Qualifier 

: Continuing 
.: ” 

..:. : .Callbratfon~ID 

VFOO6 All Volatiles None 

12/7/96 2,4-Dinitrophenol 33.1 UJ 

12/8/96 2,CDinitrophenol 27.0 UJ 

12/l 1196 Diethylphthalate 30.1 UJ 

12Jl2/96 Diethylphthalate 27.1 UJ 

11/30/95 Alpha-BHC 21.7 UJ 

11/30/95 Alpha-BHC 20.3 UJ 
- 

VFO07 All Volatiles None 

12/l 2196 Dimethylphthalate 27.1 UJ 

12/l 5196 Nitrobenzene 25.6 UJ 
Pentachlorophenol 29.6 UJ 

12/l 5196 Nitrobenzene 30.8 UJ 
2,4-Dinitrophenol 41.8 UJ 
4,6-Dinitro-2-methylphenol 30.1 UJ 
Pentachlorophenol 29.8 UJ 
Benzo(k)fluoranthene 26.5 UJ/J 

All Pesticides & PCBs None 

WFOOB All Volatiles None 

12/l 5195 Nitrobenzene 25.6 UJ 
Pentachlorophenol 29.6 UJ 

12131195 2,4-Dinitrophenol 42.0 UJ 
4-Nitrophenol 27.3 UJ 
Pentachlorophenol 34.8 UJ 
3,3’-Dichlorobenzidine 25.9 UJ 
Benzo(b)fluoranthene 27.7 UJ 

i l/30/95 Alpha-BHC 21.7 UJ 

1 l/30/95 Alpha-BHC 20.3 UJ 

NFOOS All Volatiles None 

12115195 Nitrobenzene 25.6 UJ 
Pentachlorophenol 29.6 UJ 

12j3119.5 2,4-Dinitrophenol 42.0 UJ 
4-Nitrophenol 27.3 UJ 
Pentachlorophenol 34.8 UJ 
3,3’-Dichlorobenzidine 25.9 UJ 
Benzo(b)fluoranthene 27.7 UJ 

All Pesticides & PCBs None 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

: Orgar+Compounds- ‘. 

‘:SDG, , .: “Date.. ’ .: Compourid Criteria. . . . . 
.:... .I 

: .: :liritial -Chiibration :,: .. : Contiritjirjg : 
. . : .::yqsp :. ;:j -~Calib~a~fon~~?-GQ 

ilFOl0 All Volatiles 

12/27/95 4-Nitrophenol 28.1 
Benzo(b)fluoranthene 31.4 
Indeno(l,2,3cd)pyrene 32.8 

11 I30195 Alpha-BHC 21.7 
1 l/30/95 Alpha-BHC 20.3 

VFllA All Volatiles 

All Semivolatiles 

1 I1 0196 Endosutfan I 22 

VFllB l/l O/96 Acetone 40.0 
2-Butanone 37.3 
4-Methyl-2-pentanone 37.7 
2-Hexanone 41 .o 

l/11/96 Trichloroethene 27.7 
2-Hexanone 50.9 
1 ,1,2,2-Tetrachloroethane 34.2 

1 I12196 2-Hexanone 48.4 

l/10/96 Endosulfan I 22 

VFO12 l/11/96 Trichloroethene 27.7 
P-Hexanone 50.9 
1 ,1,2,2-Tetrachloroethane 34.2 

I/12/96 2-Hexanone 48.4 

l/13/96 Chloromethane 27.2 
Vinyl chloride 27.2 
Acetone 68.1 
2-Butanone 69.9 
1,2-Dichloroethane 29.6 
4-Methyl-a-pentanone 31.4 

1 I1 5196 Chloroethane 26.3 
Acetone 51.7 
2-Butanone 40.8 
1,2-Dichloroethane 35.4 

All Semivolatiles 

l/l 7196 Endosulfan sulfate 24.0 

[Quatifier 

’ 

None 

UJ 
UJ 
UJ 

UJ 
UJ 

None 

None 

UJ 

UJ/J 
UJ 
UJ 

UJ/J 

UJ 
UJ/J 
UJ 

UJ/J 

UJ 

-UJ 
UJ 
UJ 

UJ 

UJ 
UJ 

UJIJ 
UJ 
UJ 
UJ 

UJ 
UJIJ 
UJ 
UJ 

None 

UJ 

-.. 

/“. _ 

,- 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organid Compounds 

SDG. .Date .f Compound. Criteria .Qualifier 

.. ‘. . . -4nitial Crilibrhtion I ~ontinulng : 
Y%l?Sd Calibratforr .%D 

IF013 1 I1 5196 1 ,l -Dichloroethene 33.9 UJ 
Carbon disutfide 32.8 UJ 

1 I1 7196 2-Hexanone 41.7 UJ 

1 I1 3196 Chloromethane 27.2 UJ 
Vinyl chloride 27.2 UJ 
Acetone 68.1 UJ/J 
2-Butanone 69.9 UJ 
1,2-Dichloroethane 29.6 UJ 
4-Methyl-2-pentanone 31.4 UJ 

l/15/96 Chloroethane 26.3 UJ 
Acetone 51.7 UJ/J 
2-Butanone 40.8 UJ 
1,2-Dichloroethane 35.4 UJ 

l/18/96 2-Hexanone 27.5 UJ 

1 I22196 Chloromethane 41.8 UJ 
Vinyl chloride 37.1 UJ 
Chloroethane 41.7 UJ 
Acetone 31.7 UJJJ 
Carbon disuifide 25.8 UJ 
2-Hexanone 38.4 UJ 

l/19/96 Benzo(g,h,i)perylene 29.0 UJ/J 

l/l 7196 Endosulfan sulfate 24.0 UJ 

VFOI 4 l/15/96 1 ,l -Dichloroethene 33.9 UJ 
Carbon disulfide 32.8 UJ 

1 114196 Acetone 31.3 UJJ,J 

1 I1 6196 Acetone 46.7 UJ/J 
Methylene chloride 32.3 UJ 
2-Butanone 54.2 UJ 
4-Methyl-2-pentanone 31.9 UJ 
2-Hexanone 60.0 UJ 

l/12/96 Acetone 36.7 UJ/J 

l/20/96 Benzo(k)fluoranthene 30.7 UJlJ 

l/31/96 4-Nitrophenol 38.2 UJ 
4-Nitroaniline 27.9 UJ 
Pentachlorophenol 29.4 UJ 
Benzo(g,h,i)perylene 35.3 UJIJ 

l/17/96 Endosulfan sulfate 24.0 U,J 
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Table VII 
Summary of Compounds Exceeding instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

,. 
Organid .Cpmpotinds : 

;Sh. ‘1, : c ;date : : :&yp$+hd. Criteria ‘Qualifier 1. 
.: ,’ : 

.j jnitia! Calibration .: 
i 

~:Cont~nuing ; 
. . ..:, 

:: : ; ::. %RSD” : .. kalibiation.%B j 

NFOl5 l/17/96 2-Hexanone 41.7 UJ 

l/19/96 Chloromethane 47.1 UJ 
Vinyl chloride 39.0 UJ 
Chloroethane 54.7 UJ 
Acetone 25.8 UJ/J 
Carbon disuifide 45.5 UJ 

l/31/96 4-Nitroaniline 27.9 UJ 
Pentachlorophenol 29.4 UJ 
Benzo(g,h,i)perylene 35.3 UJ 

212196 2-Chlorophenol 26.6 UJ 
P-Nitroaniline 25.1 UJ 
2,4-Dinitrophenol 25.7 UJ 
4-Bromophenyl-phenylether 27.2 UJ 
Hexachlorobenzene 35.4 UJ 

2/l 196 4-Bromophenyl-phenylether 28.4 UJ 
Hexachlorobenzene 35.0 UJ 

l/30/96 Endosulfan sulfate 21 .o UJ 

Notes: %RSD = percent Relative Standard Deviation for initial calibrations 

%D = percent Difference for continuing calibrations 

J = the compound was positively identified; the associated numerical value is the approximate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory “J” flag), or because QC 
criteria were not met (validation “J”). 

UJ = the compound was not detected above the reported sample QL. However, the reported sample QL is 
approximate; the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 
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Table VIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Orgsnic-Compounds 

.SDG 

VFOO6 

‘. Compo”nd 

Volatiles 

Pesticides & PCBs 

Diethylphthalate 

Diethylphthalate 

Volatiles 

Pesticides & PCBs 

Diethylphthalate 

Di-n-octylphthalate 

Goncentration -As&ciated Saniples- 

ND All samples in SDG WF006 

ND All samples in SDG WFO06 

4 ug/L 01 ROOlOl 
01 FOOl 01 

VFO07 

150 ug/Kg 

ND 

ND 

2 y/L 

230 ug/Kg 

02s00101 
02s00201 
02SOO301 
02SOO501 
OQSOOl 01 
OQSOO201 
OQSOO401 
OQSOO501 

- 

All samples in SDG WFO07 

All samples in SDG WFO07 

1 OR001 01 

13s00101 
13s00301 
13s00401 
13s00501 
14SOOlOl D 
14s00301 

YFOO8 

Di-n-octylphthalate 

Vblatiles 

Pesticides & PCBs 

Di-n-butylphthalate 

180 ug/Kg 

ND 

ND 

280 ug/Kg 

13SOO201 
14s00101 

- 

All samples in SDG WFO08 

All samples in SDG WFOOB 

15SO2001 D 
15SO2101 
15802201 
15s01701 
15SO1701 D 

J’FOOQ 

NFOlO 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

DCn-butylphthalate 

ND 

ND 

ND 

ND 

320 ug/Kg 

All samples in SDG WFOOQ 

All samples in SDG WFOOQ 

All samples in SDG WFOOQ 

All samples in SDG WFOlO 

31 so01 01 
31 so0201 
31 so0301 
31 so1401 
31s01501 
31 SO1 501 D 
31 SO1 601 
31 so1 701 
31 SO1 801 
31 SO1 901 

Pesticides & PCBs ND All samples in SDG WFOlO 
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Table VIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds. 

.SDC :.: : “‘. ,: :: Compound Coqcentration. : : Associated :Samp!es 

/FllA Volatiles ND All samples in SDG WFllA 

Bis(2-ethylhexyl)phthalate 3 ug/L OQWOOlOl 
OQWOOl 01 D 
16WOOlOl 

JFllB 

Pesticides 8 PCBs ND 

Styrene 1 ug/L 
Xylenes (total) 2 q/L 

All samples in SDG WFl 1A 

1 lTOOlO1 

Acetone 7 UglKg 10s00301 
10500501 
11 so01 01 
11 so0201 
12s00201 
12SOO401 
12SOO501 

Acetone 4 w/Kg 11 so0201 R 
11 so0301 
11 so0401 
11 so0501 

Bis(2-ethylhexyl)phthalate 

Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

3 ug/L 12R00101 

69 ug/Kg 10s00301 
37 ug/Kg 10s00501 

12s00201 

Di-n-butylphthalate 100 ug/Kg 10s00201 
1 OS00201 DL 
1 OS00201 D 
1 OS00301 R 
12SOO401 
12SOO501 
11 so01 01 

VF012 

Pesticides & PCBs 

Xylenes (total) 
Styrene 

Acetone 

ND 

2 ug/L 
1 ug/L 

7 uglKg 

All samples in SDG WFll B 

31 R00201 

31 SO0801 
31 so1201 

Acetone 4 ug/Kg 31 so0401 
31 so0501 
31500501 D 
31 SO1 201 R 

NFOl3 

Semivolatiles 
Pesticides & PCBs 

Xylenes (total) 
Styrene 

ND 
ND 

2 ug/L 
1 UQIL 

All samples in SDG WF12 
All samples in SDG WF12 

16T00101 
16R00101 
24TOOlOl 
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Table VIII 
Summary of Method Blank CZontamination 

Surface Soil Ihvesii&ttidn, Phase IIB 
NAS Whiting Field, Milton Florida 

Org&c:Compounds, 

SDG .’ Compounh : Concq-itration : Associaterj Samples 
- 

NF013 Bis(2-ethylhexyl)phthalate 34 ug/Kg 16SOOlOl 
16SOO501 
16SOO401 
16s00901 

BisQ-ethylhexyl)phthalate 46 @Kg 16SOOQOl R 
16SOO201 

Bis(2-ethylhexyl)phthalate 76 ug/Kg 16SOO301 
16500801 
16s00601 
16SOO601 DL 
16SO1201 
16SO1301 
BKS00301 
16SOlOOl 

WF014 

WF015 

Pesticides & PCBs ND 

Toluene 1 ug/Kg 

Bis(2-ethylhexyl)phthalate 38 ug/Kg 

Pesticides & PCBs ND 

Volatiles ND 

Pesticides & PCBs ND 

Bis(2-ethylhexyl)phthalate 1 ug/L 

All samples in SDG WF13 
- 

31 BOO301 

31 BOO501 

All samples in SDG WF14 
- 

All samples in SDG WF15 

All samples in SDG WF15 

COROOl 01 
COFOOl 01 

- 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

& ‘. :. 

IF006 

IF006 

YFOO6 

YFOO6 

NF007 

VFO07 

#FOO7 

OrganiC Comppundq I .... 

&f&f&. : .: .‘,, .]: .’ 
. ., 

,., :‘,,: ::COii*ntrrltion :: Xhiiifier 

Client ID: OlTOOlOl 
Laboratory ID: G6664001 
Collection Date: 12/5/95 
Type: Trip Blank 

Acetone 9 ug/L None 

Client ID: 02TOOi 01 
Laboratory ID: G6676001 
Collection Date: 1216196 
Type: Trip Blank 

Acetone 7 ug/L None 

Client ID: 01 ROOl 01 
Laboratory ID: G6676012 
Collection Date: 1216195 
Type: Flinsate 

Acetone 11 uglL None 

Di-n-butylphthalate 8 ug/L None 
Bis(2-ethyhexyl)phthalate 2 ug/L None 

Pesticides 8. PCBs ND None 

Client ID: 01 Fool 01 
Laboratory ID: G6776013 
Collection Date: 12/6/95 
Type: Source Blank 

Acetone 12 ug/L None 

2-Butanone 2 uglL None 
Di-n-butylphthalate 15 ug/L None 

Pesticides & PCBs ND None 

Client ID: lOTOOl 
Laboratory ID: G8889001 
Collection Date: 12/7/95 
Type: Trip Blank 

Acetone 8 q/L None 

Client ID: 13TOOlOl 
Laboratory ID: G6695001 
Collection Date: 1218195 
Type: Trip Blank 

Acetone 4 ug/L None 

Client ID: 1 OR001 01 
Laboratory ID: G6889009 
Collection Date: 12i7/95 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 15 ug/L 1ou uglL’ 

Pesticides & PCBs ND None 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic~Compounds: 

IDG Parameter I .Concentration ; Quailifier 

VFOO8 Client ID: 15TOOlOl 
Laboratory ID: G8913001 
Collection Date: 12/S/95 
Type: Trip Blank 

Acetone 8 uglL None 

YFOO8 Client ID: 15R00101’ 
Laboratory ID: G8913020 
Collection Date: 12/l l/95 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 3 q/L 1ou ug/L’ 

Pesticides & PCBs ND None 

VFOOS Client ID: 15T00201 
Laboratory ID: G8914001 
Collection Date: 12/l 1 I95 
Trip Blank: Trip Blank 

Acetone 19 ug/L None 

NFOOS Client ID: 16R00201 
Laboratory ID: G8914012 
Collection Date: 12/11/95 
Type: Rinsate 

Acetone 12 ug/L None 

Di-n-butylphthalate 4 w/L 1ou ug/L’ 

Pesticides & PCBs ND None 

WFOlO Client ID: 31TOOlOl 
Laboratory ID: G8924005 
Collection Date: 12/l 2195 
Type: Trip Blank 

Acetone 10 ug/L None 

NFOlO Client ID: 31T00201 
Laboratory ID: G8938001 
Collection Date: 12/13/95 
Type: Trip Blank 

Acetone 12 ug/L None 

NFOlO Client ID: 31 ROOl 01 
Laboratory ID: G8924006 
Collection Date: 12/l 21965 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 7 ug/L 1ou ug/L.’ 

Pesticides & PCBs ND None 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

;rid 

YFllB 

NFllB 

NFllB 

iNFOl2 

WFO13 

WF013 

WFO13 

Organ&Cqthpounds.- ; 

: 
::: :par&&eter’.: .:,. ,‘.‘.+ .: 

: .,. 
’ .doncentration .: .“. .Qkilifier 

Client ID: 12ROOlOl 
Laboratory ID: RA847012 
Collection Date: 115196 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate .4 ug/L None 

Pesticides &PCBs ND None 

Client ID: 12TOOlOl 
Laboratory ID: RA847001 
Collection Date: 115196 
Type: Trip Blank 

Volatiles ND None 

Client ID: llTOOlO1 
Laboratory ID: RA847013 
Collection Date: 1 ISIS6 
Type: Trip Blank 

Volatiles ND None 

Client ID: 31 R00201 
Laboratory ID: RA855021 
Collection Date: 1 I8196 
Type: Rinsate 

Volatiles ND None 

Semivolatiles ND None 

Pesticides & PCBs ND None 

Client ID: 16T00101 
Laboratory ID: RA656016 
Collection Date: 1 /S/96 
Type: Trip Blank 

Volatiles ND None 

Client ID: 24TOOlOl 
Laboratory ID: RA871001 
Collection Date: 1 I1 O/96 
Type: Trip Blank 

Volatiles ND None 

Client ID: 16R00101 
Laboratory ID: RA856017 
Collection Date: l/9/96 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 uglL 1ou ug/L’ 

Pesticides & PCBs ND None 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

,’ ‘. Organic .Cornpounds: : 
- 

#DG . . Parameter: . . I .Concfmtration ’ ... Qu&ier 
- 

ilFO14 Client ID: BKTOOlOl 
Laboratory ID: RA870002 
Collection Date: 1 I1 O/96 
Type: Trip Blank 

Voiatiles ND None 

VF014 Client ID: 31T00201 
Laboratory ID: RA670018 
Collection Date: l/11/96 
Type: Trip Blank 

Volatiles ND None 

VFO14 Client ID: BKROOl 01 
Laboratory ID: RA870001 
Collection Date: l/10/96 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 ug/L 1ou ug/L’ 

Pesticides & PCBs ND None 

NF015 Client ID: COT001 01 
Laboratory ID: RA906003 
Collection Date: l/18/96 
Type: Trip Blank 

Volatiles ND None 

YFOl5 Client ID: COROOl 01 
Laboratory ID: RA908001 
Collection Date: l/l 8196 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 ug/L 1ou ug/L’ 

Pesticides & PCBs ND None 

NF015 Client ID: COFOOl 01 
Laboratory ID: RA908002 
Collection Date: 1 I1 8196 
Type: Source Blank 

Volatiles ND None 

Di-n-butylphthalate 7 uglL None 

Pesticides & PCBs ND None 

‘= sample result was modified based on an associated method 
blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table X 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Surface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Inorganic A 

Nickel 
Antimony 
Manganese 

Client ID 

02SOO401 

SDG 

NFOO6 &2205 mg/Kg 
~17.6 mg/Kg 

I 

&2205 mg/Kg - 
~17.6 mg/Kg - 

73.8 73.6 
73.8 73.8 

mm mg/Kg 
40.8 mg/Kg 

None 
-None 

kaa.10 mg/Kg 
26.6 mg/Kg 

65.6 
171.0 
130.0 
128.7 
56.1 

65.6 
171.0 
130.0 
128.7 
56.1 

Cyanide 
TRPH 

1 0s00101 Antimony 
Barium 
Manganese 

WF007 J 
1221 mg/Kg J 

34.30 mg/Kg J 
J 
J 

75-l 25 
75-l 25 
75-125 

Lead 
Selenium 

Cyanide 
TRPH 

75-l 25 
75-125 

WFOO8 15s02001 Antimony 
Mercury 

75-l 25 
75-l 25 

Cyanide 

15s00101 htimony 75-l 25 

htimony 75-l 25 

NFOOQ 

/““/ 31s01501 NFOlO None 

None Zvanide I - 

3 
DQWOOl 01 NFllA 411 meials 

Tyanide 
TRPH 

None 

None 
None 

NFllB 10s00201 None 

None 
None 

911 metals 

Cyanide 
TRPH 



= ‘3 ‘> 
Table X 

/ 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

?!JG 

NFOl2 

v”lFOl3 

kVFOl4 

WF015 

lnoiganic Analytes 
,. ,. ,“. ” 

-7 . 
Criteria % Recovery 

,, .., 

Client ID 
I I I I 

31 so0501 All metals 

16SOlOOl 

c0s00101 

All TCLP metals 

Cyanide None 

Aluminum 535 71.0 J 
Iron 535 42.3 J 
Lead 75-l 25 127 J 

Cyanide None 

Aluminum 535 35.6 J 

Cyanide None 

Lead 75-l 25 -46.5 J 

Cyanide None 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

SDG Inorga&Analytes iRPD 

IF006 Client ID OZSOO401 OZSOO401 D 
Laboratory ID G8884007 G8864008 
Collection Date 1 Z/6/96 1 Z/5/96 

Aluminum 9580 mg/Kg 7580 mgfKg 23 
Arsenic 3.9 mg/Kg 4.0 mglKg 3 
Barium 27.7 mg/Kg 15.9 mg/Kg 54 
Ekaryllium 0.31 mg/Kg 0.13 mg/Kg ai 
Calcium 14900 mg/Kg 9900 mg/Kg 40 
Chromium 13.6 mglKg 14.0 mg/Kg 3 
Cobalt 0.53 mgfKg ND Not calculable 
Copper 4.3 mglKg 3.8 mgfKg 12 
Iron 4010 mg/Kg 3880 mg/Kg 3 
Lead 10.9 mg/Kg 11.6 mg/Kg 6 
Magnesium 926 mg/Kg 403 mg/Kg 79 
Manganese 186 mg/Kg 164 mg/Kg 14 
Mercury 0.03 mg/Kg 0.05 mgfKg 50 
Nickel 3.9 mgfKg 3.8 mg/Kg 1 
Potassium 377 mg/Kg 142 mgfKg 91 
Sodium 104 mg/Kg 70.2 mg/Kg 38 
Vanadium 12.9 mgfKg 11.7 mg/Kg 10 
Zinc 13.1 mg/Kg 12.5 mg/Kg 5 

Cyanide 0.15 mg/Kg ND Not calculable 

YFOO6 Client ID 09s00301 09SOO301 D 
Laboratory ID G8876010 G8878011 
Collection Date 1 Z/6/96 1 Z/6/96 

Aluminum 25200 mgfKg 33100 mg/Kg 27 
Arsenic a.5 mgfKg 7.1 mg/Kg 18 
Barium 8.9 mgfKg 21.7 mg/Kg 83 
Beryllium 0.12 mg/Kg 0.22 mgfKg 59 
Calcium 176 mg/Kg 384 mg/Kg 74 
Chromium 21.7 mg/Kg 29.5 mg/Kg 30 
Cobalt 0.52 mg/Kg 0.55 mgfKg 6 
Copper 6.8 mgfKg 9.0 mgfKg 28 
Iron 17800 mg/Kg 26500 mgfKg 40 
Lead 11.2 mgfKg 6.6 mgfKg 52 
Magnesium 143 mg/Kg 227 mg/Kg 45 
Manganese 28.2 mgfKg 52.9 mg/Kg 61 
Mercury 0.01 mg/Kg 0.01 mg/Kg 0 
Nickel ND 6.1 mg/Kg Not calculable 
Potassium ND 212 mgfKg Not calculable 
Selenium 0.33 mg/Kg ND Not calculable 
Sodium a.4 mgfKg 10.4 mg/Kg 21 
Vanadium 43.5 mg/Kg 65.1 mg/Kg 40 
Zinc 6.3 mgfKg 14.4 mgfKg 78 

Cyanide ND ND 
TRPH ND ND 
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Table XI 
Summary of Relative Percent Differences (RPp) Tor Original and Field Duplicate Samples 

Surface Soil Itkstigation, Phase II6 
NAS Whiting Field, Milton Florida 

;SDG. j Inorganic~Analytes :RPD 

NF007 Client ID 10s00101 1OSOOlOlD 
Laboratory ID G8889002 G8889003 
Collection Date 12/77/95 12ffl95 

Aluminum 8760 mg/Kg 8920 mg/Kg 2 
Arsenic 2.5 mg/Kg 2.6 mg/Kg 4 
Barium 361 mg/Kg 1320 mg/Kg 114 
Beryllium 0.13 mg/Kg 0.13 mg/Kg 0 
Cadmium 0.91 mg/Kg ND Not calculable 
Calcium 23200 mg/Kg 17800 mg/Kg 26 
Chromium 18.2 mg/Kg 16.8 mg/Kg 8 
Cobalt 0.83 mg/Kg 2.0 mg/Kg 82 
Copper 7.9 mg/Kg 7.9 mg/Kg 0 
Iron 6520 mg/Kg 6780 mg/Kg 4 
Lead 38.0 mg/Kg 33.1 mg/Kg 14 
Magnesium 5910 mglKg 5600 mg/Kg 5 
Manganese 56.6 mg/Kg 66.0 mg/Kg 15 
Mercury 0.07 mg/Kg 0.07 mg/Kg 0 
Nickel 6.8 mg/Kg 3.0 mg/Kg 77 
Potassium 219 mg/Kg ND Not calculable 
Sodium 35.6 mg/Kg 46.2 mg/Kg 26 
Vanadium 18.9 mg/Kg 18.7 mg/Kg 1 
Zinc 37.7 mg/Kg 34.1 mg/Kg 5 

Cyanide 0.10 mg/Kg 0.20 mg/Kg 67 
TRPH 240 mg/Kg 180 mg/Kg 29 

WFOO7 Client ID 14500101 14SOOlOlD 
Laboratory ID G8895007 G8895008 
Collection Date 12/8l95 1218195 

Aluminum 11600 mglKg 11500 mg/Kg 1 
Arsenic 1.5 mg/Kg 1.9 mg/Kg 23 
Barium 23.3 mg/Kg 26.6 mg/Kg 13 
Beryllium 0.15 mg/Kg 0.16 mg/Kg 6 
Calcium 120 mg/Kg 183 mg/Kg 6 
Chromium 7.8 mg/Kg 7.8 mg/Kg 0 
Cobalt 1.8 mg/Kg 1.6 mg/Kg 12 
Copper 3.8 mg/Kg 4.3 mg/Kg 12 
Iron 6310 mg/Kg 6630 mg/Kg 5 
Lead 7.7 mg/Kg 11.9 mg/Kg 42 
Magnesium 177 mg/Kg 162 mg/Kg 9 
Manganese 521 mg/Kg 597 mg/Kg 14 
Mercury 0.04 mg/Kg 0.04 mgJKg 0 
Nickel 4.1 mg/Kg 4.6 mg/Kg 12 
Potassium 144 mg/Kg ND Not calculable 
Sodium 16.4 mg/Kg 14.0 mg/Kg 16 
Vanadium 16.8 mglKg 17.4 mg/Kg 6 
Zinc 6.0 mg/Kg 6.6 mg/Kg 10 

Cyanide 0.07 mg/Kg ND Not calculable 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

.SDG’ : Inorganic Analytes 1 -RFfD 

VFOO8 Client ID 15502001 lSSO2001 D 
Laboratory ID G8913002 G8913003 
Collection Date 12/g/95 12/9/95 

Aluminum 4630 mg/Kg 5470 mg/Kg 17 
Arsenic 1.2 mg/Kg 1.1 mg/Kg 9 
Barium 5.6 mg/Kg 6.6 mg/Kg 16 
Beryllium 0.13 mg/Kg 0.13 mg/Kg 0 
Calcium 22.2 mg/Kg 25.2 mg/Kg 13 
Chromium 3.0 mg/Kg 3.7 mg/Kg 21 
Copper 1.9 mg/Kg 2.4 mg/Kg 23 
Iron 2500 mg/Kg 2950 mg/Kg 17 
Lead 5.9 mg/Kg 5.9 mg/Kg 0 
Magnesium 85.0 mglKg 107 mg/Kg 23 
Manganese 75.2 mg/Kg 87.1 mg/Kg 15 
Mercury 0.02 mg/Kg 0.02 mg/Kg 0 
Nickel 2.4 mg/Kg 9.1 mg/Kg 117 
Selenium 0.26 mg/Kg ND Not calculable 
Vanadium 5.7 mg/Kg 7.1 mg/Kg 22 
Zinc 3.0 mg/Kg 4.1 mg/Kg 31 

Cyanide ND ND 

NF008 Client ID 15s01701 15S01701D 
Laboratory ID G8913013 G8913014 
Collection Date 12/10/95 12/l O/95 

Aluminum 13700 mg/Kg 9290 mg/Kg 38 
Arsenic 3.7 mglKg 4.3 mg/Kg 15 
Barium 4.4 mg/Kg 3.8 mg/Kg 15 
Beryllium 0.11 mg/Kg 0.11 mg/Kg 0 
Calcium 23.7 mg/Kg 20.4 mg/Kg 15 
Chromium 14.8 mg/Kg 14.0 mg/Kg 6 
Copper 2.6 mg/Kg 2.5 mg/Kg 4 
Iron 11900 mg/Kg 10400 mg/Kg 13 
Lead 4.7 mg/Kg 4.1 mg/Kg 14 
Magnesium 51.2 mg/Kg 41.8 mg/Kg 20 
Manganese 10.8 mg/Kg 6.8 mg/Kg 45 
Nickel ND 3.0 mg/Kg Not calculable 
Selenium ND 0.25 mg/Kg Not calculable 
Vanadium 35.9 mg/Kg 31.8 mg/Kg 12 
Zinc 1.5 mg/Kg 1.1 mg/Kg 31 

Cyanide ND ND 
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Tabk Xl 1 

Summary of Relative Percent Differences (RPP) jar Original and Field Duplicate Samples 
Surface Soil lnv&ii&~i&, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG’ 

‘FOOQ 

IF01 0 

VFllA 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

Cyanide 
TRPH 

horganic Anatytes RPD .- 
- 

15s00101 15SOOlOlD 
G8914002 G8914003 
12/l l/95 12/l l/95 

9280 mgfKg 10800 mgfKg 15 
2.0 mgfKg 1.9 mg/Kg 5 
6.6 mg/Kg 7.8 mg/Kg 17 

0.12 mglKg 0.13 mg/Kg 8 
21.6 mg/Kg 23.9 mg/Kg 10 
8.4 mg/Kg 8.0 mgfKg 5 
3.4 mgfKg 3.9 mg/Kg 14 

5120 mg/Kg 5700 mgfKg 11 
4.7 mg/Kg 3.6 mgfKg 26 
109 mg/Kg 132 mg/Kg 19 

36.4 mg/Kg 39.9 mg/Kg 9 
0.02 mgfKg 0.02 mg/Kg 0 
5.0 mg/Kg 2.4 mgfKg 70 
169 mgfKg ND Not calculable 
13.3 mg/Kg 15.1 mgfKg 13 
4.1 mg/Kg 5.0 mg/Kg 22 

ND ND 
- 

31s01501 31 SO1 501 D 
68938002 68938003 
12/l 3195 12/l 3195 

9620 mgfKg 8270 mg/Kg 15 
1.4 mgfKg 1.9 mg/Kg 30 

14.6 mgfKg 12.2 mg/Kg 18 
0.17 mg/Kg 0.15 mg/Kg 13 
112 mg/Kg 103 mg/Kg 8 
6.7 mg/Kg 6.0 mgfKg 11 

0.80 mg/Kg 1.2 mgfKg 40 
5.5 mgfKg 4.2 mg/Kg 27 

4730 mg/Kg 4380 mg/Kg 8 
5.3 mg/Kg 5.4 mg/Kg 2 
154 mg/Kg 114 mg/Kg 30 
183 mg/Kg 172 mgfKg 6 
0.01 mgfKg 0.01 mg/Kg 0 
3.9 mg/Kg 3.4 mgfKg 13 

ND 197 mg/Kg Not calculable 
12.8 mg/Kg 11.3 mg/Kg 12 
6.8 mg/Kg 5.0 mg/Kg 30 

ND ND 
- 

09w00101 09WOOlOlD 
RA903001 RA903002 

1 I5196 1 I5196 

123 mg/L 129 mg/L 5 
0.60 mgfL ND Not calculable 
1.1 mg/L 1.3 mg/L 17 
760 mg/L 726 mgfl 5 
118 mgfL 105 mg/L 12 
234 mg/L 236 mg/L 1 
12.2 mgfL 12.0 mg/L 2 
313 mg/L 298 mg/L 2 
904 mgfL 893 mgfL 1 
5.4 mgfL 3.8 mg/L 34 

ND ND 
ND ND 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

.. S)-JG : : j : tnorganic Analytes ‘. .. RW : 

lFllB Client ID 10s00201 1 OS00201 D 
Laboratory ID RA847002 RA847003 
Collection Date 1 /S/98 1 /S/98 

Aluminum 8960 mglKg 5890 mg/Kg 41 
Arsenic 3.6 mg/Kg 2.4 mg/Kg 40 
Barium 9.2 mg/Kg 8.1 mgfKg 13 
Beryllium 0.10 mgfKg 0.06 mg/Kg 50 
Cadmium 1.4 mgfKg 1.3 mglKg 7 
Calcium 1320 mgfKg 779 mg/Kg 51 
Chromium 16.0 mg/Kg 12.2 mg/Kg 27 
Cobalt 0.79 mg/Kg 0.82 mg/Kg 4 
Copper 10.8 mg/Kg 11.5 mg/Kg 6 
Iron 9660 mg/Kg 8650 mg/Kg 11 
Lead 32.5 mg/Kg 29.0 mg/Kg 11 
Magnesium 200 mgfKg 100 mg/Kg 66 
Manganese 39.3 mg/Kg 36.4 mg/Kg 8 
Nickel 2.0 mgfKg ND Not calculable 
Potassium 69.4 mgrKg ND Not calculable 
Sodium 181 mg/Kg 192 mg/Kg 6 
Vanadium 24.5 mg/Kg 20.8 mgfKg 16 
Zinc 50.0 mg/Kg 42.9 mglKg 15 

Cyanide 0.20 mg/Kg 0.13 mg/Kg 42 
TdPH 105 mgfKg 66.1 mg/Kg 46 

VF012 Client ID 31 so0501 31500501 D 
Laboratory ID RA855011 RA855012 
Collection Date 1 P/Q6 l/7/98 

Aluminum 4500 mg/Kg 6050 mg/Kg 29 
Arsenic 1.3 mgfKg 1.2 mg/Kg 8 
Barium 6.6 mg/Kg 8.6 mg/Kg 2.6 
Calcium 143 mg/Kg 146 mg/Kg 2 
Chromium 2.8 mgfKg 3.8 mgfKg 30 
Cobalt ND 1.2 mg/Kg Not calculable 
Copper 2.2 mglKg 3.0 mg/Kg 31 
Iron 2470 mg/Kg 2840 mglKg 14 
Lead 3.2 mgfKg 2.9 mg/Kg 10 
Magnesium 80.1 mg/Kg 138 mgfKg 53 
Manganese 87.0 mg/Kg 95.3 mg/Kg 9 
Nickel 1.9 mg/Kg 2.2 mg/Kg 15 
Potassium 81.9 mg/Kg 115 mg/Kg 34 
Selenium 0.18 mgrKg ND Not calculable 
Sodium 192 mg/Kg 175 mg/Kg 9 
Vanadium 5.9 mg/Kg 7.2 mgfKg 20 
Zinc 3.9 m&Kg 5.2 mg/Kg 28 

Barium, TCLP 0.393 mgrL 0.574 mgfL 37 
Chromium, TCLP 0.0017U mg/L 0.0018 mg/L Not calculable 
Selenium, TCLP 0.0217u mgrL 0.2351 mg/L Not calculable 

Cyanide 0.09 mg/Kg ND Not calculable 

WFO12 Client ID 11 SO0801 11 SO0801 D 
Laboratory ID RA855001 RA855002 
Collection Date l/7/96 11/7/96 

Lead 19.3 mg/Kg 25.0 mgJKg 26 

A-46 



- 
Table XI 

Summary of Relative Percent Differences (RPQfor- Original and Field Duplicate Samples 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG- 

irFO13 

.‘, . . 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

-inorganic :$uta@tes .. RPD 
- 

16SOOlOl 16S00101D 
RA656001 RA656016 

l/8/96 l/6/96 

4250 mg/Kg 5480 mg/Kg 25 
0.94 mg/Kg 1.2 mg/Kg 24 
13.2 mg/Kg 13.6 mg/Kg 3 
0.09 mg/Kg ND Not calculable 
0.28 mg/Kg 0.30 mg/Kg 7 
210 mg/Kg 173 mg/Kg 19 
4.0 mg/Kg 5.8 mg/Kg 37 
4.8 mg/Kg 3.0 mg/Kg 46 

2340 mg/Kg 2910 mg/Kg 22 
7.8 mg/Kg 7.5 mg/Kg 4 
103 mg/Kg 150 mg/Kg 37 
185 mg/Kg 151 mg/Kg 20 

ND 1.9 mglKg Not calculable 
99.6 mg/Kg 141 mg/Kg 34 
0.19 mg/Kg ND Not calculable 
129 mg/Kg 108 mg/Kg 18 
6.8 mg/Kg 8.6 mg/Kg 23 
6.4 mg/Kg 6.9 mg/Kg 8 

YF013 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 

Cyanide 

0.12 mg/Kg 0.12 mg/Kg 0 

16SOlOOl 16SOlOOl D 
RA656014 RA656015 

1 I9196 l/9/96 

2000 mg/Kg 1780 mg/Kg 12 
0.76 mg/Kg 0.64 mg/Kg 17 
4.9 mg/Kg 4.0 mg/Kg 20 

ND 0.23 mg/Kg Not calculable 
101 mg/Kg 99.8 mg/Kg 1 
3.9 mg/Kg 3.3 mg/Kg 16 
10.2 mg/Kg 0.6 mg/Kg 17 
1470 mg/Kg 1310 mg/Kg 12 
13.5 mg/Kg 12.4 mgfKg 9 
30.5 mg/Kg 29.9 mg/Kg 25 
5.6 mg/Kg 4.9 mg/Kg 13 

0.20 mg/Kg 0.17 mg/Kg 16 
ND 77.6 mg/Kg Not calculable 

0.13 mg/Kg ND Not calculable 
4.1 mg/Kg 3.6 mg/Kg 13 
139 mg/Kg 118 mg/Kg 16 
3.4 mg/Kg 3.2 mg/Kg 6 
4.1 mg/Kg 3.4 mg/Kg 19 

0.10 mg/Kg 0.17 mg/Kg 52 
- 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

: -SIB . . ; ; .., : .:, InorganicAnaiytes~: . . : RPD 

IF014 Client ID BKS00201 BKSOO201 D 
Laboratory ID RA670008 RA870009 
Collection Date l/l 0196 l/10/96 

Aluminum 6640 mg/Kg 4230 mg/Kg 44 
Arsenic 1.6 mg/Kg 0.99 mg/Kg 47 
Barium 11.4 mg/Kg 0.9 mg/Kg 34 
Beryllium 0.05 mg/Kg ND Not calculable 
Cadmium 0.21 mg/Kg ND Not calculable 
Calcium 132 mg/Kg 215 mg/Kg 48 
Chromium 3.4 mg/Kg 2.0 mg/Kg 52 
Cobalt 1 .O mg/Kg ND Not calculable 
Copper 3.4 mg/Kg 2.3 mg/Kg 39 
iron 3340 mg/Kg 2220 mg/Kg 40 
Lead 5.9 mg/Kg 5.1 mg/Kg 15 
Magnesium 124 mg/Kg 72.5 mg/Kg 52 
Manganese 249 mg/Kg 217 mg/Kg 14 
Mercury 0.04 mg/Kg 0.05 mg/Kg 1 
Nickel 2.6 mg/Kg ND Not calculable 
Potassium 96.8 mg/Kg 65.8 mg/Kg 38 
Selenium 0.16 mgfKg 0.14 mg/Kg 13 
Sodium 184 mg/Kg 346 mg/Kg 61 
Thallium ND Not calculable 0.16 mg/Kg 
Vanadium 8.1 mg/Kg 5.0 mg/Kg 47 
Zinc 5.6 mg/Kg 3.2 mg/Kg 55 

Cyanide 0.11 mg/Kg ND Not calculable 

WFO14 Client ID 31800201 31 BOO201 D 
Laboratory ID RA870014 RA870015 
Collection Date l/1.1/96 l/11/98 

Aluminum 4360 mg/Kg 4050 mg/Kg 7. 
Arsenic 1 .O mg/Kg 1.2 mg/Kg 18 
Barium 4.7 mg/Kg 4.3 mg/Kg 9 
Beryllium 0.05 mg/Kg ND Not calculable 
Cadmium 0.21 mg/Kg 0.34 mglKg 47 
Calcium 107 mg/Kg 121 mg/Kg 12 
Chromium 2.6 mg/Kg 2.1 mg/Kg 21 
Cobalt 0.76 mg/Kg ND Not calculable 
Copper 8.5 mg/Kg 8.4 mg/Kg 1 
Iron 2960 mglKg 2750 mg/Kg 7 
Lead 2.9 mg/Kg 2.9 mg/Kg 0 
Magnesium 81.1 mg/Kg 72.0 mg/Kg 12 
Manganese 8.0 mg/Kg 7.5 mg/Kg 7 
Mercury 0.04 mg/Kg 0.04 mg/Kg 0 
Nickel 1.8 mg/Kg 1.6 mg/Kg 12 
Potassium 88.8 mg/Kg 114 mg/Kg 25 
Sodium 175 mg/Kg 183 mg/Kg 5 
Vanadium 6.0 mg/Kg 5.3 mg/Kg 12 
Zinc 7.1 mg/Kg 6.4 mglKg 10 
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Table Xl 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

NF015 

: Lnorganic Arial*es I ,RP5 
- 

Client ID c0s00101 COSOOl 01 D 
Laboratory ID RA908004 RA908005 
Collection Date l/18/96 l/l S/96 

Aluminum 1770 mgfKg 1620 mgfKg 9 
Arsenic 0.57 mg/Kg 0.29 mgfKg 65 
Barium 17.3 mgfKg 11.6 mgfKg 39 
Beryllium 0.07 mgfKg 0.10 mgfKg 35 
Calcium 521 mgfKg 200 mglKg 89 
Chromium 2.0 mg/Kg 1.5 mgfKg 29 
Copper 5.1 mg/Kg 5.0 mgfKg 2 
Iron 906 mg/Kg 919 mg/Kg 1.4 
Lead 19.4 mgfKg 8.9 mg/Kg 74 
Magnesium 142 mg/Kg 51.4 mg/Kg 94 
Manganese 4.9 mgfKg 5.6 mgfKg 13 
Sodium 120 mg/Kg 95.6 mg/Kg 23 
Vanadium 2.6 mg/Kg 2.8 mg/Kg 7 
Zinc 11.5 mgfKg 3.3 mg/Kg 111 

Cyanide 0.12 mg/Kg 0.20 mglKg 50 
- 

A-49 



Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

. 
fnqrg~nic Ayslytes ‘. 

WVFOOG All All metals None 
All Cyanide None 
All TRPH None 

WFOO7 All All metals None 
All Cyanide None 
All TRPH None 

WFOOB All ” All metals None 
All Cyanide None 

WI=009 All All metals None 
All Cyanide None 

WFOlO All All metals None 
All Cyanide None 

WFllA All All metals _ None 
All Cyanide None 
All TRPH - None 

WFllB All All metals None 
All Cyanide None 
All TRPH None 

WFO12 All All metals None 
All All TCLP metals None 
All Cyanide None 

WFOl3 All All metals None 
All Cyanide None 

WFO14 All All metals None 
All Cyanide None 

WF015 All All metals None 
All Cyanide None 

Notes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

J= the analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample because CC criteria were, not met (validation “J”). 

UJ = the analyte was not detected above the reported sample IDL. However, the reported sample is approximate 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganlc Ana$& : 

-Sf$i- : . . Analyte -Canc+fation 

VFOO6 Aluminum -5.056 mgfKg 
Calcium -5.002 mg/Kg 
Copper 0.482 mgfKg 
Iron -1.408 mgfKg 
Magnesium -5.504 mg/Kg 
Selenium 0.660 mgfKg 
Sodium 2.840 mgfKg 
Zinc 0.344 mg/Kg 

Aluminum -7.772 mgfKg 
Cobalt -0.518 mgfKg 
Iron -1.702 mglKg 
Magnesium -5.232 mg/Kg 

Copper 2.690 ugfL 
Iron -5.220 ug/L 
Magnesium -37.720 ugfL 
Mercury -0.029 ug/L 
Selenium 2.300 ugfL 
Sodium 51.840 ug/L 

1 : A~sociat&S&ples 

All soil samples in SDG WFO06 

All soil samples in SDG WFOOG 

All water samples in SDG WFOO8 

NF007 

NF008 

Cyanide 
TRPH 

Barium 
Calcium 
Iron 
Sodium 

Aluminum 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Zinc 

Cyanide 
TRPH 

Aluminum 
Beryllium 
Copper 
Iron 
Sodium 

Aluminum 
Beryllium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Thallium 

ND 
ND 

0.174 mg/Kg 
6.280 mg/Kg 
1.776 mg/Kg 
6.056 mglKg 

47.800 ug/L 
0.250 ug/L 

38.580 ugfL 
-2.750 ug/L 
6.560 ugfL 

15.910 ug/L 
12.410 ug/L 

-320.390 ugfL 
2.210 ug/L 

ND 
ND 

10.014 mg/Kg 
0.068 mgfKg 
0.454 mgfKg 
3.440 mgfKg 

-72.604 mglKg 

5.760 mgfKg 
0.060 mg/Kg 
-0.428 mgfKg 
0.728 mgfKg 
1.184 mgfKg 
2.284 mg/Kg 

-74.230 mgfKg 
-0.470 mg/Kg 

All samples in SDG WFO06 
All samples in SDG WFO06 

All soil samples in SDG WFO07 

All water samples in SDG WOO7 

All samples in SDG WFO07 
All samples in SDG WFO07 

All soil samples in SDG WFO08 

All soil samples in SDG WFO08 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Inorganic Analyths. 

., .SDG : .. .. ; :. ‘iAn@yte .’ Ccncentqtion- ‘: Associated Samplis 

rFOO8 Aluminum 47.800 ugii 
Beryllium 0.250 ug/L 
Calcium 38.580 ug/L 
Cobalt -2.750 ugli 
Copper 6.560 ugli 
Iron 15.910 ug/L 
Nickel 12.410 ug/L 
Sodium -320.390 ug/L 
Zinc 2.210 ug/L 

Cyanide ND 

All water samples in SDG WFO08 

All samples in SDG WFO08 

iFOO9 Aluminum 
Beryllium 
Copper 
Iron 
Sodium 

Aluminum 
Beryllium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Thallium 

Aluminum 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Zinc 

Cyanide 

10.014 mg/Kg 
0.068 mg/Kg 
0.454 mglKg 
3.440 mg/Kg 

-72.604 mg/Kg 

5.768 mg/Kg 
0.068 mglKg 
-0.428 mg/Kg 
0.728 mg/Kg 
1.184 mg/Kg 
2.284 mg/Kg 

-74.238 mg/Kg 
-0.470 mg/Kg 

47.800 ug/L 
0.250 ug/L 

38.580 ugii 
-2.750 ug/L 
6.560 ugii 

15.910 ug/L 
12.410 ug/L 

-320.390 ug/L 
2.210 ug/L 

ND 

All soil samples in SDG WFOO9 

All soil samples in SDG WFOO9 

All water samples in SDG WFOO9 

All samples in SDG WFOO9 

YFOI 0 Aluminum 
Beryllium 
Copper 
Iron 
Mercury 
Sodium 

Aluminum 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Zinc 

Cyanide 

6.602 mg/Kg 
0.066 mg/Kg 
0.482 mg/Kg 
1.828 mg/Kg 
-0.008 mg/Kg 

-74.902 mg/Kg 

47.800 ug/L 
0.250 ug/L 

38.580 ug/L 
-2.750 ug/L 
6.560 ugfi 
15.910 ug/L 
12.410 ug/L 

-320.390 ugfi 
2.210 ug/L 

ND 

All soil samples in SDG WFOlO 

All water samples in SDG WFOlO 

All samples in SDG WFOlO 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

lnorgariic.Analytes : 

,SDG .: : :: .‘., Ana&te Concentration 4ssociated Samples 

/FllA Iron 14.610 ug/L All samples in SDG WFl 1 A 
Nickel 11.200 ug/L 
Sodium 22.840 ug/L 
Zinc 2.170 ug/L 

Cyanide ND All samples in SDG WFllA 
TRPH ND All samples in SDG WFllA 

ilFllB Iron 14.610 ug/L All water samples in SDG WFl 1 B 
Nickel 11.200 ug/L 
Sodium 22.840 ug/L 
Zinc 2.170 ug/L 

Aluminum 2.922 mg/Kg All soil samples in SDG WF11 B 
Calcium 10.253 mg/Kg 
Iron 1.620 mg/Kg 
Sodium 11.866 mg/Kg 
Zinc 0.512 mg/Kg 

Cyanide ND All samples in SDG WFllB 
TRPH ND All samples in SDG WFl 1 B 

VFOl2 Iron 14.610 q/i All water samples in SDG WF12 
Nickel 11.200 ug/L 
Sodium 22.840 ug/L 
Zinc 2.170 ug/L 

Barium 0.081 mg/Kg All soil samples in SDG WF12 
Calcium 6.408 mg/Kg 
Iron 0.684 mglKg 
Sodium 9.938 mg/Kg 
Zinc 0.321 mg/Kg 

Arsenic, TCLP -0.01539 mg/L All samples in SDG WF12 
Barium, TCLP 0.00054 mg/L 
Lead, TCLP -0.02157 mg/L 
Silver, TCLP -0.00215 mgli 

VFOl3 iron 14.610 ug/L 
Nickel 11.200 ug/L 
Sodium 22.840 ug/L 
Zinc 2.170 ug/L 

Barium 0.082 mg/Kg 
Calcium 9.329 mg/Kg 
Iron 0.799 mg/Kg 
Lead 0.120 mg/Kg 
Magnesium 4.111 mg/Kg 
Potassium 56.814 mg/Kg 
Sodium 8.614 mg/Kg 
Zinc 0.240 mglKg 

All water samples in SDG WF13 

All soil samples in SDG WF13 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorgbili&nalytes ... 

g.lG:‘~‘. :‘, .-Anqlyte : : : Concentif’a’tiop &kaciated Samples 

UFO1 4 Iron 14.610 ugli All water samples in SDG WF14 
Nickel 11.200 ug/L 
Sodium 22.840 ugli 
Zinc 2.170 ug/L 

Cyanide 2.034 q/L All water samples in SDG WF14 

Beryllium -0.049 mg/Kg All soil samples in SDG WF14 
Calcium 15.945 mg/Kg 
Iron 0.701 mg/Kg 
Manganese 0.103 mg/Kg 
Sodium 14.786 mg/Kg 
Zinc 0.601 mg/Kg 

VFO15 Iron 4.210 ug/i All water samples in SDG WF15 
Sodium 30.690 ug/L 
Thallium 0.700 ugli 
Zinc 1.400 uglL 
Cyanide 2.034 uglL 

Aluminum 2.553 mg/Kg All soil samples in SDG WF15 

Barium 0,093 mglKg 
Beryllium 0.043 mg/Kg 
Calcium 6.248 mg/Kg 
Iron 0.759 mg/Kg 
Sodium 4.452 mg/Kg 
Zinc 0.365 mg/Kg 
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Table XIV 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

: hnrganic Analytee : . . 

OC; ::’ :’ ,’ ;:Parameter Concentration .’ Q~allfier 

‘FOO6 Client ID: OlROOlOl 
Laboratory ID: GE876012 
Collection Date: 1216195 
Type: Rinsate 

Calcium 178 ug/L J 
Sodium 60.6 ug/L UJ 
Zinc 2.9 ug/L J 

Cyanide ND None 
TRPH ND None 

IF006 Client ID: 01 FOOl 01 
Laboratory ID: G8776013 
Collection Date: 12/6/95 
Type: Source Blank 

Copper 3.3 ug/L UJ 
Sodium 113 ug/L UJ 

Cyanide ND None 
TRPH ND None 

- 

IF007 Client ID: 1 OR001 01 
Laboratory ID: G8689009 
Collection Date: 12/7/95 
Type: Rinsate 

Aluminum 52.3 ug/L UJ 
Barium 0.70 ug/L J 
Beryllium 0.25 ug/L U? 
Calcium 23.0 ug/L UJ 
Copper 7.1 uglL UJ 
Iron 67.3 ug/L UJ 
Zinc 17.6 ug/L J 

Cyanide ND None 
TRPH ND None 

- 

VFOO8 Client ID: 15ROOlOl 
Laboratory ID: G8913020 
Collection Date: 12/11/95 
Type: Rinsate 

Aluminum 54.6 ug/L UJ 
Barium 1.0 ugli J 
Beryllium 0.21 ug/L UJ 
Calcium 22.6 ugli UJ 
Copper 5.0 ug/L UJ 
Iron 45.4 ug/L UJ 
Zinc 1.5 ug/L UJ 

Cyanide ND None 
Z 

A-55 



Table XIV 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

’ :, .., inorganbhtlytes.‘. 

D(;: : .. : i’pa~a~g~&r.:‘~~~‘-, ” :; .’ 
:. ” :ConFntration .: .:Qualiiier 

IF009 Client ID: 15R00201 
Laboratory ID: GE914012 
Collection Date: 12/l 1195 
Type: Rinsate 

Aluminum 69.8 uglL UJ 
Barium 1 .o ug/L J 
Beryllium 0.29 ug/L UJ 
Calcium 58.5 ugli UJ 
Copper 6.5 ug/L UJ 
Iron 29.2 uglL UJ 
Nickel 48.7 ug/L U 
Zinc 2.7 ug/L J 

Cyanide ND None 

YFOlO Client ID: 31 ROOl 01 
Laboratory ID: G8924006 
Collection Date: 121121965 
Type: Rinsate 

Aluminum 56.5 ug/L UJ 
Barium 0.86 ug/L J 
Beryllium 0.42 ug/L UJ 
Calcium 18.7 ugli UJ 
Copper 5.2 ug/L UJ 
Iron 35.6 ug/L UJ 
Zinc 3.2 ug/L UJ 

YFllB Client ID: 12ROOlOl 
Laboratory ID: RA847012 
Collection Date: 1 I5196 
Type: Rinsate 

Barium 0.30 ug/L J 
Calcium 42.3 ug/L J 
Iron 11.6 ug/L UJ 
Sodium 24.6 ug/L UJ 
Zinc 2.2 ugii UJ 

Cyanide ND None 
TRPH ND None 

NF012 Client ID: 31 R00201 
Laboratory ID: RA855021 
Collection Date: 1 IS196 
Type: Rinsate 

Copper 1.3 uglL UJ 
Iron 21.2 ugli UJ 
Sodium 40.3 ug/L UJ 
Zinc 3.0 ugli UJ 

WFO13 Client ID: 16ROOlOl 
Laboratory ID: RA856017 
Collection Date: 1 I9196 
Type: Rinsate 

iron 7.0 uglL UJ 
Sodium 30.0 ug/L UJ 
Zinc 3.4ugiL UJ 

-- 

,-- 

_-. 
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Table XIV 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

$I33 : 

HF014 

NF015 

NFO15 

Inagahic:Analytes : 
- 

: :P&ameter Concenfration:.: : 1 Qiialifier : 

Client ID: BKROOl 01 
Laboratory ID: RA870001 
Collection Date: 1 fl O/98 
Type: Rinsate 

Calcium 42.3 ug/L J 
iron 7.8 ug/L UJ 
Sodium 31.9 ug/L UJ 
Zinc 1.8 ug/L UJ 

Cyanide 2.0 ug/L UJ 

Client ID: C0R00101 
Laboratory ID: RA908001 
Collection Date: 1 /18/98 
Type: Rinsate 

iron 9.1 ug/L UJ 
Lead 0.60 ug/L J 
Sodium 50.6 uglL UJ 
Thallium 0.70 ug/L UJ 
Zinc 2.2 uglL UJ 

Cyanide 2.0 ug/L UJ 

Client ID: COFOOlOl 
Laboratory ID: RA908002 
Collection Date: l/l 8f98 
Type: Source Blank 

iron 8.9 ug/L UJ 
Sodium 55.0 ug/L UJ 
Zinc 2.0 ug/L UJ 
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Table XV 
Sample Event PARCC Summary 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

~:~~~~.~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
j:.:,: (,:.:.:.:;.,,.,,.,.,.,.,.,.,.,.,.,.,.,., ..I ,.,.,.,.ii, ,.....,.,.,.,.,.....,.......,.,...,.....,.,...............,.....,...........,... . . . . . ..,......l,...,...,.. ..,...,.. . . . . . . . . . . . . . . . . . . . . . . . . . . /. . . . . . . 

IF006 Volatiles Acceptable Acceptable Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 
Metals Acceptable Acceptable Acceptable 
Cyanide Acceptable Acceptable Acceptable 
TRPH Acceptable Acceptable Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

‘JFOO7 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
PesticidedPCSs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
TRPH Acceptable Acceptable Acceptable 100 Acceptable 

YFOO8 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

NF009 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 99.5= Acceptable 
Pesticides/PC& Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

NFOlO Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PC& Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

tiF1lA Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PC& Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
TRPH Acceptable Acceptable Acceptable 100 Acceptable 

WFllB Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
PesticidesiPCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
TRPH Acceptable Acceptable Acceptable 100 Acceptable 

WFOlZ V&tiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFOI 3 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 94.4$ Acceptable 
PesticideslPCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO14 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acckptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 99.F Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
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Table XV 
Sample Event PARCC Summary 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

NFOl5 V&tiles Acceptable Acceptable Acceptable 100 Acc:eptable 
Semivoiatiles Acceptable Acceptable Acceptable 100 Acceptable 
PesticideJPCBs Acceptable Acceptable Acceptable BO.OJ Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

‘Cumulative of sampling and analytical components. 
‘Analytical component. 
‘A few samples have results whose concentrations were rejected. 

Notes: All completeness is expressed as the ratio of number of sample results considered usable (i.e., not qualified as rejected) to the total number of 
sample results. 

56 = percent 
TRPH = Total Recoverable Petroleum Hydrocarbons 

1. 
I 
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t&G& i”.F016 VALIDATION SAMPLE TABLE 
,. ‘.. ;.., 
_, ‘,, ‘, ; ,, ,:: LDe+. 187&J 

Prtijpct Naryie: NAS Whiting Field 
‘. ” 

Parameters/Analytical. Method ,, .’ ,, ,: ‘.. ‘. $& .8j&& 
. ‘. ;, . . ..,, .,, ,, ,. 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

BKBOOIOI RB583001 soil 5-20-96 X X X X X 

BKBOOI 02 FIB583002 soil 5-20-96 X X X X X 

BKB00401 FIB583003 FD soil 5-20-96 X X X X X 

BKB00401 D FIB583004 FD soil 5-20-96 X X X X X 

BKB00402 RB583005 soil 5-20-96 X X X X X 

BKB00201 RB583006 soil 5-20-96 X X X X X 

BKBOO202 FIB583007 soil 5-20-96 X X X X X 

BKR00201 FIB583008 R water 5-20-96 X X X X X 

BKFOOIOI RB583009 SB water 5-20-96 X X X X X 

BKTOO201 RB583010 TB water 5-20-96 X 

BKB00301 FIB58301 1 soil 5-21-96 X X X X X 

BKBOO302 RB583012 soil 5-21-96 X x ‘,, ..,., ,‘. X.’ ” . .“.,, .; ,, ‘.. x, X 

BKB00501 RB583013 soil 5-21-96 X x ‘.’ $ k X 
.. 

BKBO0502 RB583014 soi! 5-21-96 X .. .:.,.; x .j,: ‘y x ..‘.’ X X 

BKB00601 RB583015 soil 5-21-96 x .:. :‘A X 
..:.:. .: 

x ..,. X X :... 
‘:,, 

BKB00602 RB583016 FD ioil fj$1-96 :.“.. X 
..:. x :+ x ,, ‘:y, ,] X X . . 

: 
BKB00602D RB583017 .,FQ soil $21-96 X, ‘.‘I )( .,’ .:.:.: x .,‘t., X X ,. 

BKBOO701 RB583018 soil 5-21-96 X X X X X 

BKBO0702 RB583019 soil 5-21-96 X X X X X 

BKBOO401 MS RB583003MS MS soil 5-20-96 X X X X X 

BKBOO401 MSD RE583003ivtSD MSD SOi! 5-20-96 X X X X X 

BKROO201 MS RB583008MS MS water 5-20-96 X 

BKR00201 MSD RB583008MSD MSD water 5-20-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WF016 

.Proj&t Name: NAS Whiting Field 

Table 1 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

Client ID # Lab ID # 

BKFOOl01 MS RB583009MS 

BKFOOlOlMSD RB583009MSD 

QC 

Type 

MS 

MSD 

Date 
Matrix Collected 

water 5-20-96 

water 5-20-96 

VOA SVOA Pesticides/PCBs Metals Cyanide 

X 

X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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. 

,, 
_. ..’ ,, “. ,‘,’ : : ,:.;. 

SD+: WFOj7 VALIDATION $AMPLE TABiE ., 
., ,‘) ‘. .,, . . ‘: ,‘, . . : ‘. ;. Lsc+ fi$iJ ‘, ‘., ” ; ..... ., 

~ro@Ct’N~,me: i\lAS. Whiting Field 
,, .;;- “., 

.Parameters/Arialytic~l~Mefhod,’ ” ‘, ,_ ,: .‘, ‘:, ’ ..“., ,,,, 1, ,:,:.....:. .;.::.;,I”‘- . . .:I::.: Jo&!: .8$$$.G?O, 
‘. “‘,.... .’ .. 

‘..., ,; 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA , SVOA Pesticides/PCBs Metals Cyanide 

31800601 RB592001 FD soil 5-21-96 x X X X X 

31 BOO602 RB592002 soil 5-21-96 x X X X X 

31800603 RB.592003 soil 5-21-96 X X X X X 

31600604 RB592004 soil 5-21-96 X X X X X 

31 BOO605 RB592005 soil 5-21-96 X X X X X 

31800601D RB592006 FD soil 5-21-96 X X X X X 

12BOOlOl RB592007 FD soil 5-21-96 X X X X X 

12800101 D RB592008 FD soil 5-21-96 X X X X X 

12BOO102 RB592009 soil 5-21-96 X X X X X 

31 BOO701 RB592010 soil 5-22-96 X X X X X 

31 BOO702 RB592011 soil 5-22-96 X X X X X 

31 BOO703 RB592012 soil S-22-96 X x ,:‘, .x, :,: .,,, x. X 

31 BOO704 RB.592013 soil 5-22-96 X ,,, .:... x .‘, x, :; 3 X 

31 BOO705 RB592014 soil 5-22-96 x ,:, “A.. x :;. .: ., x X X 

31 BOO801 RB592015 soil 5-22-96 x .J’ x : ,:;: :, x .f:. X X 

3tt3008OlDL RB592015DL $oil S-22-96 .. x I :,,,: ,:.L ‘.. ., 
,, 

31 BOO802 RB592016 .,. soil 52286 “‘: X, 
.A.. . . . . . 

.‘. . . . . x 5 . . x ;‘: X X 

31 BOO803 RB592017 soil 5-22-96 X X X X X 

31 B00803DL RB592017DL soil 5-22-96 X 

31BOO804 RB592018 soil 5-22-98 X X X X X 

35 BOO804DL RB5920! 6DL soil 5-22-96 X 

31800805 RB592019 soil 5-?2-96 X X X X X 

31 ROOlOl RB592020 R water 5-22-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SD.G#: WFO17 

Pt%jeCt Name: N$3 Whiting Field . . ,, 

Client ID # Lab ID # 

31TOO301 RB592021 

12ROOlOl RB592022 

BKTOO301 RB592023 

31 BOO601 MS RB592001 MS 

31 BOO601 MSD RB592001 MSD 

QC Date 

Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

TB water 5-22-96 X 

R water 5-21-96 X X X X X 

TB water 5-21-96 X 

MS soil 5-21-96 X X X X X 

MSD soil 5-21-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 



Client ID # Lab ID # 

30B00201 RB602001 

30800202 RB602002 

30800203 RB602003 

30800202D RB602005 

3OBOOlOi RB602006 

30800102 RB602007 

3OBOO103 RB602008 

30R00101 RB602010 

3OTOOlOl RB602011 

30B00202MS RB602002MS 

30B00202MSD RB602002MSD 

QC Date Lead 

Type Matrix Collected VOA SVOA only 

soil 5-23-96 X X X 

FD soil 5-23-96 X X X 

soil 5-23-96 X X X 

FD soil 5-23-96 X X X 

soil 5-23-96 X X X 

soil 5-23-96 X X X 

soil 5-23-96 X X X 

R water 5-23-96 X X X 

TB water 5-23-96 X 

MS soil 5-23-96 X X x 

MSD soil 5-23-96 X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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II 3OBOO501 I MB047001 

11~ 30R00201 I MB04701 0 

3OTOO201 MB04701 1 

30R00301 MB068001 

3OTOO301 MB068002 

3OFOOlOl MB068003 

30B00601 MB068004 

30B00602 MB068005 

30800603 MB068006 

30B00602D M B068009 

30B00301 MB068010 

30800302 MB06801 1 

30800303 MB068012 

30BOO303DL MB06801 2DL 

30800305 MB06801 5 

II3 

FD 1 1:: . 

.--l--c 
d-i-5 
,+--l-z 

soil =I= soil 

soil 

MS soil 

MSD soil 

~ 6-4-96 X X X 

6-4-96 X X X 

I-- 
6-4-96 X X x 

6-4-96 X X X 

i 6-4-96 X X X 

’ 6-4-96 X X X 

i 64-Q6 X X X 

6-4-96 X X X 

’ 6-4-96 X 

6-5-96 X X X 

6-5-96 X 

6-5-96 X : ,. . . ,. “‘. . . . . -F;. ::‘..: ‘:: .,.,,., . . X ,, 
.,.: 

i 6-5-96 X x. y;; ., X 

6-5-S+, x ,j ::,:,;; X X 

6-5-§I@ ;. x2.: ‘. 
. . :. 

,. ‘.,. X :.. X . . . . . . 

6-i-96 1, ,; ” 
:.:. .., 

. . . :. .x x Y’. X . . 
.‘... 

!3$96 ‘.“.. ,,:,, X ‘,,:,, :..I:. x ,.:.,’ ” X 

6-5-96 I X I X I X 

6-5-96 X X X 

6-5-96 X 

6-5-96 X X X 

6-4-96 X X X 

6-4-96 1 X I X I X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spi& Duplicate, DUP = Duplicate 

1 9 
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Client ID # Lab ID # 

3OFOOiOl MS MB068003MS 

3OFOOlOl MSD MB068003MSD 

30800601 MS MB068004MS 

30800601 MSD MB068004MSD 

QC Date Lead 
Type Matrix Collected VOA SVOA only 

MS soil 6-4-96 X 

MSD soil 6-4-96 X 

MS water 6-5-96 X 

MSD water 6-5-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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1 QC ( 

Type 

( Date / Lead 
Matrix Collected VOA SVOA only 

soil 6-6-96 X X X 

Client ID # Lab ID # 

33800301 MB080001 

33600302 MB080002 

33800303 MB080003 

FD soil 6-6-96 X X X 

soil 6-6-96 X X X 

33B00304 

33800305 

MB080004 

MB080005 

soil 6-6-96 X X X 

soil 6-6-96 X X X 

II 33B00305RE I-- ~~~ MB080005RE I I soil I 6-6-96 I I x -I- 

ll 33800306 I MB080006 1 1 soil 1 6-6-96 1 I I X 

II 33800302D FD I soil 6-6-96 I X I X 7 X 

33800201 MB080008 

33800202 MB080009 

soil 6-6-96 X X X 

soil 6-6-96 X X X 

33800302MSD 

33B00302MSRE 

MB080002MSD 

MB080002MSRE 

MSD soil 6-6-96 X X 

MS soil 6-6-96 X 

MB080002MSDRE I MSD I soil I 6-6-96 I I X I 

II 33B00302S I MB080002S I MS I soil I 6-6-96 I I I X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

! i 



VALIDATION SAM 

,,. . . 

Client ID # 

338003020 

Lab ID # 

MB080002D 

QC 

We 

DUP 

Date Lead 

Matrix Collected VOA SVOA only 

soil 6-6-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Client ID # Lab ID # 
QC 

Type 

Date 
Matrix Collected 

TCLP 
Metals 

30u00101 MB107001 soil 6-l l-96 X 
I I I I I II 

3OUOO201 MB107002 soil 6-l l-96 X 
II 

30u00301 MB107003 soil 6-1 l-96 X 

30u00401 MB107004 soil 6-l l-96 X 

33u00101 MB107005 soil 6-I 1-96 X 

33UOO201 MB107006 soil 6-11-96 X 

33uoo301 MB1 07007 soil 6-l l-96 X 

TB = Trip Blank, R = Rinsate, St3 = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

i P 
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r Table II 
Summary of Rejected Data (Organics) 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

WFO16 

WFO17 

WFOlS 

WFO19 

WFO20 

Volatiles All samples 
Semivolatiles All samples 
Pesticides & PCBS All samples 

V&tiles All samples 
Semivolatiles All samples 
Pesticides & PCBs All samples 

Volatiles All samples 
Semivolatiles All samples 

Volatiles All samples 
Semivolatiles All samples 

Volatiles All samples 
Semivolatiles All samples 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 

No rejected results 
No rejected results 

No rejected results 
No rejected results 

..; .: 
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Table 111 
Summary of Rejected Data (Inorganics) 
Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

WFO16 

WF017 

WFO18 

WFOl9 

All metals All samples 
Cyanide All samples 

All metals All samples 
Cyanide All samples 

Lead All samples 

Lead All samples 

No rejected results 
No rejected results 

No rejected results 
No rejected results 

No rejected results 

No rejected results 

. :. 

. . 

.i 

., 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Cdmpouncis 
.,,.“, 

: ,,, ,,’ 

.‘. 
Criteria” ,,, ,,, ‘... 96 RE 

,, ” ..,. ,“.: 

. ...+ client ID “,‘,‘: Compound %.R&&i : ” “.:@,P@, ,,,,.; : 1; ;,, ;h;lj,’ 

I 
VFW 6 BKBOO401 Volatiles 

Semivolatiles 
PesticideslPCBs 

VFW 7 Volatiles 

N-Nftroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
Phenol 
1,4-Dichlorobenzene 
4-Chloro3-methylphenol 
Acenaphthene 

41-l 26 
38-107 

538 
123 
535 
527 
133 
119 

VFOl8 30B00203 

Pesticides/PCBs 

Volatiles 

N-Nftroso-di-n-propylamine 
1,2.4-Trichlorobenzene 

-. 

41-l 26 33 
38-107 35 

VFOI 9 

iFO20 

I 
30800502 

:. . . 
: 

33800302 ‘. 

Pyrene 35-142 .T. 33 .. 

Volatiles 
. ._’ :: 
::.,.: . . : 

., ., 

1 ,4-Dihh!orobenzene +27 
,, 

1,2,4=Trithlorobenzene ... . . .&3 - .- 
_ Ace@q$thene : % .: : :. ,, ” ” ,.,. :;,:+I9 ,:, jl; ...... :. . . . 

. . . . 
)$+tfles : ., : _ .:/., .? ., .,.‘. - 
Seinivolatiles, ,, ‘. ‘:“:;;. ‘.,.,. - . 

‘. ‘- - . . . . . 

None 
None 
None 

43 
40 
44 
38 
30 

I None 

None 
None 
None 
None 
None 
None 

None 

UJ 
UJ 
UJ 

None 
None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

.,,‘SDG- ,I: ;..:T’ .:, : .:: . . :. ..: ~rgani~i~ompc+~$s : .‘, :::’ : :,I.’ ..:.; ;: .; : “T: :’ ; ‘Ry 

UFO1 6 Client ID BKBQO401 BKb00401 D 
Laboratory ID RB583003 RB583004 
Collection Date S/20/96 5/20/96 

Acetone 6 WKg 17 ug/Kg 96 

Di-n-butylphthalate 1000 ug/Kg 970 ug/Kg 3 

Pesticides/PBS ND ND 

VFOl6 Client ID BKB00602 BKB00602D 
Laboratory ID FIB58301 6 RB583017 
Collection Date 5/21 I96 S/21 196 

Acetone 47 q/Kg 6 w/Kg 155 

Di-n-butylphthalate 580 ug/Kg 310 ug/Kg 61 

Pesticides/PCBs ND ND 

NFOl7 Client ID 31 BOO601 31 BOO601 D 
Laboratory ID RB592001 RB592006 
Collection Date S/21 196 5121 I96 

., ..;: :. .: :.,. 
Acetone .: 3 ug/Kg .: j 

;y&&.:... : ;:j, ;i:,:, 
fi4 .j .: . . 

:. . . 
Di-n-butjfiphthalate 
Bis(2-ethyfhexyl)phthalate j. 

39 ug/Kg .; : 35@ug/Kg Not cal&able 
110 ug/Kg ‘. 7+iig/Kg : 33. 

:: 

Gammachlordane:. 1.5 ug/Kg ;: :’ Iii ug/Kg :’ ?i 

NFOI 7 ClienHD 12BOOlOl .I 2BOOlOl D 
Laboratory ID FIB592007 ~+iB592008 
Collection Date S/21 I96 ’ 5/21/96 j: 

Acetone 8 ug/Kg 3 q/Kg 91 

Diethylphthalate 8x1 w/Kg 370U ug/Kg Not calculable 

Pesticides/PCBs ND ND 

WFOl8 Client ID 30B00202 30800202D 
Laboratory ID RB602002 RB602005 
Collection Date 5123196 S/23/96 

Acetone 7 ug/Kg 9 ug/Kg 25 
Methylene chloride 1 ug/Kg 2 WKg 67 
Di-n-butylphthalate 38OU ug/Kg 360 ug/Kg Not calculable 

WFOl9 Client ID 30B00502 30B00502D 
Laboratory ID MB047002 MB047005 
Collection Date 6/4/g 6 614196 

Acetone 16 ug/Kg 14 ug/Kg 13 
Methylene chloride 2 w/Kg 2 WKg 0 
Trichloroethene ND 1 w/Kg Not calculable 

Bis(2-ethylhexyl)phthalate 1000 ug/Kg 970 ug/Kg 3 
P-Methylnaphthalene 19OOU ug/Kg 210 ug/Kg Not calculable 

-, 
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Table V 
Summary of Relative Percent Differences (RP,D) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

.: :SDG--‘.... 1.:: .. . . ~Organic:‘Cbmpqunds. ... .. .:’ ..::. -RPD 

NFOl9 Client ID 30800602 30800602D 
Laboratory ID MB068005 MB068009 
Collection Date w5P6 W/96 

Acetone 23 ugm 31 ug/Kg 30 
Methylene chloride 5 ug/Kg 4 UgtKg 22 
Trichloroethene ND 1 Not calculable 

Di-n-butylphthalate 51 ug/Kg 43 @Kg 17 
Bis(P-ethylhexyl)phthalate 99 ug/Kg 42 &Kg 81 

INFO20 Client ID 33800302 33B00302D 
Laboratory ID MB080002 MB08007 
Collection Date S/8/96 W/96 

Acetone 7 WKg 8 ug/Kg 13 
Methylene chloride ND 2 ug/Kg Not calculable 
1,2-Dichloroethene (total) ND 4 ug/Kg Not calculable 
Trichloroethene ND 13 ug/Kg Not calculable 

Bis(2-ethylhexyl)phthalate 48 w/Kg 380U ug/Kg Not calculable 

WFO20 Client ID 33B00102 33B00102D 
.Laboratoty ID MB08001 3 
Collection Date .; 

MBO80~~~5,,, : : .: : : 
8/8J98 

.;. ... . . : ; ; 
6/8/96 

Acetone. 
Methylene: chloride 

Di-n-butyjbhthalate 
Bis(2-ethylhexyl)phthalate 

5 ug/Kg 5.ugJKg 0 :I 

ND I ‘ug/Kg Not cakulable 
:’ :: : : :.. 

66.ugKg :. 45.ug/Kg ‘j.21 
760 ug/Kg 37bU q/Kg Not:&culable 
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Table VI 
Summary of Surrogate Recoveries 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compotinds 
. . ...,,:. .: 

. 
.‘.. ,“, ‘. ‘: ,, ‘,’ - ,,.. . . . ,, ,, 

..,, ” ‘y.A$t I<: :. .-‘;I :..,.., :A, 
SDG Client ID Compound Ptiip3nt ,Reecfyery. . . ..QC Liiiitii~l, ,,, 1’ y+$ip!+ .:. ‘. ,/.. nuiilifie~ .,.; :,,:::,,, 

NFOl6 All samples Volatiles All within QC limits None 
All samples Semivolatiles All within QC limits None 
All samples Pesticides/PCBs All within QC limits None 

NFOI 7 All samples Voiatiles 
All samples Semivolatiles 

Ail within QC limits 
Ail within QC limits 

None 
None 

rVFOl8 

lvFOl9 

YFO20 

PesticidesjPCBs 6 
12ROOi 01 Decachlorobiphenyl 57 60-i 50 UJ (ail detects) 

Decachlorobiphenyl 56 60-l 50 UJ (ail detects) 
31 ROOI 01 Decachlorobiphenyl 27 60-I 50 UJ (all detects) 

Decachlorobiphenyi 27 60-I 50 UJ (ail detects) 
12BOOiOl D Tetrachioro-m-xylene 58 60-I 50 UJ (ail detects) 
12BOOi 02 Tetrachloro-m-xylene 55 60-I 50 UJ (ail detects) 

Tetrachloro-m-kylene 58 60-I 50 UJ (all detects) 
31 BOO803 Tetrachloro-m-xylene 46 80-i 50 UJ (all detects) 

Decachiorobiphenyl 54 60-l 50 UJ (ail detects) 
Tetrachloro-m-xyiene 49 60-I 50 UJ (ail detects) 
Decachiorobiphenyl 53 60-I 50 UJ (ail detects) 

31 BOO604 Tetrachloro-m-xyiene 52 80-I 50 UJ (all detects) 
Decachiorobiphenyl 58 60-l 50 UJ (ail detects) 
Tetrachlqro-m-xylene 54 . . . . . . . -60-150 ,,, .I: ::.:,,s,,: .:., :,, ,...: .,.;;: UJ (alldetects) 

,. 
Voiatiies .A[i;.$ithin QC limits ” 

:. 
All samples - -’ None 
All samples Semivoiaiifk .’ .: ; All%jriihin QC limits ,: - . . . .T. None 

Ail samples Voiati+ 
.: 

Alt$GihinQClirri$$ ‘. ‘:, - 
,,: 

None 
Ail samples Sem@atiles’ ., ..,.,,.,, ,,, All:wtthin QC iirj& - .:: None ,. 

Ati sAmpIes 
:.. : 

Voiatlies ‘... ., . . - None 
.’ 

~~ttwithin QC ttr&s 
:. : :..: ‘. .2.. 

~33&0305 . . Semtioiatiles ” ‘,.. 
“’ : ..: ... . . .,. ,..:. .:.. : 1 

2-Fluorophenol 0 25-121 R (all compounds) 
Phenol-d5 0 24-l 13 R (all compounds) 
P-ChlorophenoLd4 0 20-l 30 R (all compounds) 
1,2-Dichlorobenzene-d4 , 0 20-l 30 R (all compounds) 
Nitrobenzene-d5 0 23-120 R (all compounds) 
2-Fiuorobiphenyl 0 30-l 15 R (all compounds) 
2,4,8-Tribromophenol 0 19-l 22 R (all compounds) 
Terphenyl-dl4 0 18-l 37 R (all compounds) 

dotes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit is an estimated value. 

! p 
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Table Vii 
Summary of Compounds Exceeding Instrument Calibration 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

&g~+i’&m~~y&s~ ’ : 
: : 

.: 
St+. ::. ‘:::‘C$tei:. !..,I, : ‘Comqouyd.: :I< ..,, I;::: .;,,:I;. j i Cfib* :. . . : j :’ ‘..I Quai%iier : .: 

:. ‘, 
.: 

: : :... 1, ,:, ,’ ; : : : . . ,: : ,, c :;’ : :. 
.:..: ,,.j : . . . . . . . :: 

., ,,. ;&&$&m~~ . . ;: j :.c&ittinuing. .: ; : .:’ : ; 

,::: : .:‘. {; i*R&i;~~::. ‘.I; -..:c*li&&” * :j .: : .: . . 

JFOI 6 5/31/96 Chloromethane 48.8 26.5 UJ 

6/l 196 Chloromethane 42.0 UJ 

6/2/96 Chloromethane 37.6 UJ 

613196 Chloromethane 33.4 UJ 

618196 4-Nitroaniiine 29.2 UJ 
Di-n-octylphthalate 25.2 UJ 

6/l 2196 Endrin aldehyde 21.4 J 

VFOI 7 5131 IQ6 Chloromethane 48.8 26.5 UJ 

6/l 196 Chloromethane 42.0 UJ 

6/2/96 Chloromethane 37.6 UJ 

6/3/96 Chloromethane : _ 
:f& .. ‘I.,: ::.. : “j. .:c .. 

WI96 ; ;. Chioromethke ._ .. 64.3 UJ 
. . Chloroeihane 37.9, :uJ 

: : 

6/4/96 Chlorokethane 62.2. I UJ 

6/8/96 4-Nitroaniline 29.2 ;: UJ 
Di-rwctylphthaiate 25.2 : UJ 

617196 Butylbenzylphthalate 26.8 UJ 
3,3’-Dichlorobenzidine 32.9 UJ 
Bis(2-ethyihexyl)phthalate 27.4 UJ 

6/l 2196 Endrin aldehyde 21.4 J 

VFOI 8 5/31/96 Chloromethane 48.8 26.5 UJ 

6/l 196 Chloromethane 42.0 IJJI 

614196 Chloromethane 64.3 U,I 
Chloroethane 37.9 U,I 

6f 6196 4-Nitroaniiine 29.2 UJ 
Di-n-octylphthalate 25.2 UJ 

- 

YFOI 9 All Volatiles None 

6/i l/96 Hexachlorobenzene 30.8 UJ 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

: 
: ..:~mpo,lIn#:,:,,. ‘Y::: i, ..: ::I,’ :I: j ‘. Ii! 1”; ‘.&eria~.I,, :. ,-Qualifier 

,.. 
..ii, ii, .:. : 

,’ . . .::., : .I.: .: ,’ :, i 
. . . . . . ‘:. :‘.y .::,,jy .j : .:, 1’: ‘. : 

..‘,‘.‘.‘I &g&&+jn ;$l::i ~.&+nu~ns, : ‘j : ;. : : ,, 
: :j ,,: j,:j : .,,. .: 

.. ,. ,. 1::: :, :. : . . : ,.:. :.::,:,, :; i%F@f$’ :jii .j ji~+~ib&fl:~, .,j : .’ 

vFO20 All Volatiles None 

6/26/96 Bis(2-ethylhexyl)phthalate 28.6 UJ 
Di-n-octylphthalate 33.8 UJ 

lotes: oGEiD = percent Relative Standard Deviation for initial calibrations 

%D = percent Difference for continuing calibrations 

J = the compound was positively identiiied; the associated numerical value is the approximate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory “J” flag), or because QC 
criteria were not met (validation “J”). 

UJ = the compound was not detected above the reported sample GIL. However, the reported sample QL is 
approximate; the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample a,nd meet quality 
control criteria. The presence or absence of the compound cannot be verified. 

.,.:.:. ..::,,. ..: . . . . .:, . .: 
: 

.. :: 
: :. : 

.,:: : .’ 
” 

: 
,. : 

: 

: 

_- 
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Table VIII 
Summary of Method Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

.: ‘:, ::cygan~c~Comp.oirn~s~ :::: : :: : : 
:. : : 

: 

;: SDG: ,,.: .: ;:..:;: .i-f:~&mp~und . . 1: : ;: :, . . ~&~&tio~:~.~ .: 1. ;:.. :‘~.&s&& Samples 

JFOI 6 Acetone 2 w/Kg BKBOOI 01 
BKB00401 
BKB00401 D 
BKBO0402 
BKB00201 
BKBOO202 
BKB00301 
BKB00302 
BKB00501 
BKB00502 
BKB00601 
BKB00602 

Acetone 

Bis(2-ethylhexyl)pMhalate 

1 w/Kg BKB00602D 

12 ug/L BKR00201 
BKFOOI 01 

NFOI 7 

Pestcides/PCBs ND 

Acetone 1 @Kg 31 BOO601 

:. .~,Boo605:~.: :j... ,j ,:.:.:; .:. ;: .::: 
: ,~~O,O, .:i :: .,I. .: 

.: 
:. 

1~~OOlOlD : 
12BOO102 : .: 

.’ : &BOO702 :: 
31800703 
+?I BOO704 

’ .31 BOO705 
: 31800801 

31800802 
31 BOO803 

Acetone 2 ug/Kg 31 BOO701 
31 BOO804 
31 BOO805 

Acetone 2 ug/Kg 31 B00803DL 
31 B00804DL 

Bis(2-ethylhexylphthalate 2 ug/L 31 ROOI 01 

Bis(24hylhexylphthalate 2 ug/L 12ROOlOl 

PesticidesfPCBs ND 
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Table VIII 
Summary of Method Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

IF01 8 Acetone 

Acetone 

2 w/Kg 30B00201 
30800203 

2 w/Kg 
30800202 
30800202D 
3OBOOlOl 
30800102 
30800103 

Bis(2-ethylhexyl)phthalate 43 UgtKg 30800201 
30800202 
30800203 
30800202D 
30800101 
30B00102 
30800103 

iFOl9 Methylene chloride 
Acetone 

., : 

5 ug/Kg 30B00501 
5 UglKg 30B00502 

.: -.30800503 .: :.: :,: ;: .: 1. 
36800502D ‘i.; : 
30i300401 
-30800402 I 
30~00403 : 

Acetone 9 W/Kg : “~30800605 j ~30Boo602 

30800603 
30B00602D 
30B00301 
30800302 
30800303 
30800305 

Bis(2-ethylhexyl)phthalate 1 ug/L 30R00201 

Bis(2-ethylhexyl)phthalate 59 q/Kg 30800601 
30800602 
30800603 
30B00602D 
3OBOO301 
30800302 
30800303 
30B00303DL 
30800305 
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NF020 

Table VIII 
Summary of Method Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

5 ug/Kg 
33800302 
33BOO303 
33800304 
33800305 
33800302D 
33800201 
33800202 
33800203 
33BOOlOl 
33800102 
33800103 
33800102D 

Bis(2-ethylhexyl)phthalate 
I 

6 w/L 
I 

33ROOlOl 

Bis(2-ethylhexyl)phthalate 
I 

43 q/Kg 
I 

33800301 
33800302 

I I 33B00303 
33800304 
.33@J@02Q:.... : : .: : . . ;,:- : 
3380020, :. I. : --_ 
33BO0202 
.33B00203 .. 
:33B001 oi 
.33BOOl b2. 
.33BOOl O$ 
:33BOO102D 

: 300 ug/Kg 33B00305RE 
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Table IX 
Summary of Field Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 
. . . .:: .:’ .:, .: .;y :. :,bigani,o:iC~mtjounds: .:. ‘j.‘. ., ,: : .. .: ,, : 1 ,,: : 

iqG.:~~::‘:.i.i:.Par~nieJ1I~-.“:,j:II.j:i:: I !::,. -..~l.,i~i,:~:i:::‘I::.‘;::;:II. .++n$ation.-‘: ,:.’ : :;:;::?Q$alifjer- : 

VFOI 6 Client ID: BKR00201 
Laboratory ID: RB583006 
Collection Date: 6/20/96 
Type: Equipment Rinsate 

Acetone 2 w/L None 

Di-n-butylphthalate 8 w/L None 
Bis(2-ethylhexyl)phthalate 3 q/L IOU ug/L’ 

Pesticides/PCBs ND None 

VFO16 Client ID: BKT00201 
Laboratory ID: RB683010 
Collection Date: S/20/96 
Type: Trip Blank 

Methylene chloride 1 &l/L None 
Acetone 13 ug/L None 

VFW6 Client ID: BKFOOI 01 
Laboratory ID: ., .RB583909 .::. 
collection Date: ” 5jO/96 .: :. .: 
Type:. Source Blank i : : . 

Acetone 23.& 
.: 

NO& 
‘:: . . . . :. 

Di-n-butylphthalate ; . . .: 9 1Il/L : None 
Bis(2-ethylhexyl)phthalate 9 w/L 109 ‘tig/L’ 

Pesticides/PCBs .tiD :j None 

NFOI 7 Client ID: 12R00101 
Laboratory ID: RB592022 
Collection Date: S/21 /96 
Type: Rinsate 

Acetone 8 q/L None 

Di-n-butylpMhalate 9 l&i/L None 
Bis(2-ethylhexyl)phthalate 15 ug/L 15u ug/L’ 
Butylbenzylphthalate 2 w/L None 

Pesticides/PCBs ND None 

INFO17 Client ID: 31 ROOI 01 
Laboratory ID: RB592020 
Collection Date: 5/22/96 
Type: 

Acetone 17 ugtL 

Di-n-butylphthalate 6 ug/L 
Bis(2-ethylhexyl)phthalate 6 w/L 

Pesticides/PCBs ND 

None 

None 
IOU us/L1 

None 

“1.. 

A-22 



I- 

Table IX 
Summary of Field Blank Contamination 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

f*r$~iciC*&&ndsf: .. : .: : 
- 

;&:. 
j : . .: 
.,‘:,P~ameter.::.::i.l.’ ; .’ :j. . 1 ,,” .::i:.,j:,j,yji: . . ~Con~ntr&vn~: ... ,.I :I Qualifier : 

= 

rVFOl7 Client ID: 31TOO301 

Laboratory ID: RB592021 
Collection Date: 5/22/96 
Type: Trip Blank 

Acetone 4 w/L None 
X 

NFO17 Client ID: BKTOO301 

Laboratory ID: RB592023 

Collection Date: 5/21/96 

Type: Trip Blank 

Acetone 3 ugfi None 
- 

NFO18 Client ID: 3OTOOlOl 

Laboratory ID: RB602011 

Collection Date: 5123196 
Type: Trip Blank 

Methylene chloride 3 w/L None 
Acetone 10 ug/L None 

- 

NFOl8 Client ID: 3OROOl01 
. . .:. ..,:., . . 

Laboratory ID: RF60201 0 ., .’ 
Collection. Date: 5/23/96 .: :. : 

Type: .. .Rinsate 
: .: 

Acetone f&g/L ‘:: F+%ie 

Di-t-t-butylphthalaie s ug/L t&ne 
- 

WFOlS Client ID: 3OTOO201 

Laboratory ID: MB04701 1 

Collection Date: 614196 
Type: Trip Blank 

Volatiles ND None 

WFOlS Client ID: 3OTOO301 

Laboratory ID: MB068002 

Collection Date: 615196 
Type: Trip Blank 

Volatiles ND None 
- 

WFOI 9 Client ID: 30R00201 
Laboratory ID: MB04701 0 

Collection Date: 6/4/S 6 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 3 ug/L None 
Bis(P-ethylhexyl)phthalate 4 ug!L 1ou ug/L’ 

- 
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Table IX 
Summary of Field Blank Contamination 

Subsurface Soil Investigation, Phase Ill3 
NAS Whiting Field, Milton Florida 

Z’.. ., 
.‘. ., . . ..: ,, 

. . ..: . . ~rgqi~c;Cti~p~~nd~~.-: .:I: .’ : :j 

;DQ:; ,,,. ::,::. :j.:.P~~me~r:::li’,‘.:. : :::,” :I::./:.‘. .. j;!, “’ 
. :,: :. :: i :j: ,.Con&tr&on. j ,:. : :: .:. .;.Qua[@ier : 

VFW 9 Client ID: 30R00301 
Laboratory ID: MB068001 
Collection Date: 615196 
Type: Rinsate 

Methylene chloride 3 ug/L None 

Di-n-butylphthalate 7 UgJL None 
Bis(2-ethylhexyl)phthalate 4 ug./L None 

NFOI 9 Client ID: 3OFOOlOl 
Laboratory ID: MB068003 
Collection Date: 615196 
Type: Source Blank 

Acetone 29 ugfL None 

Di-n-butylphthalate 13 ug/L None 

NF020 Client ID: 33TOOlOl 
Laboratory ID: MB08001 7 
Collection Date: S/S/S6 . . : 
Type: TrlpYBlank’. 

..:,.:.,:.: ..,, ;: : ,,,, ..,:.‘. :. 

NFo20 

Volatiles :’ 

Client Id: :33ROOFOl 
Laboratory ID: ’ -MBO&al6 
Collection Date: -:6/S/96 
Type: Rinsate 

:: :: :,“., :. 
.j .: Nf$,. Notyi 

: ,. : ,. .: 
: 

: 

Acetone .15 UgJL :. :‘&ne 

Di-n-butylphthalate 13 ug/L None 
Bis(2-ethylhexyl)phthalate 3 w/L 1OU us/L’ 

1= sample result was modified based on an associated method 
blank concentration. 

Vote: see detailed data validation report for the discrete qualifiers. 

A-24 



Table X 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

” 

,:,’ $9 ..: Ciient ID 

WFO16 BKB00401 

WFO16 BKR00201 Metals None 

WFO16 BKFOOl 01 Cyanide None 

WFO17 31 BOO601 Lead 75-l 25 535 179.2 49.3 J 
Cyanide None 

WFO16 30800202 Lead - None 

WFO19 30800502 Lead None 

WFO19 3OFOOlOl Lead None 

WFOl9 30800601 Lead 75-l 25 66.4 J 

WFO20 33800302 Lead None 
, 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase JIB 
NAS Whiting Field, Milton Florida 

llFOl6 Client ID BKB00401 BKB00401 D 
Laboratory ID RB503003 RB563004 
Collection Date 5/20/96 S/20/96 

Aluminum 3600 mg/Kg 2290 mg/Kg 
Arsenic 0.54 mg/Kg 0.79 mg/Kg 
Barium 7.2 mg/Kg 6.4 mg/Kg 
Beryllium ND 0.07 mg/Kg 
Calcium 194 mg/Kg 203 mg/Kg 
Chromium 3.2 mg/Kg 2.4 mg/Kg 
Cobalt 0.77 mg/Kg 0.58 mg/Kg 
Copper 1.8 mg/Kg 1.7 mg/Kg 
Iron 2220 mglKg 1660 mg/Kg 
Lead 1.4 mg/Kg 2.4 mg/Kg 
Magnesium 114 mg/Kg 93.0 mg/Kg 
Manganese 19.5 mg/Kg 14.5 mg/Kg 
Nickel 1.5 mg/Kg ND 
Potassium 84.5 mg/Kg ND 
Sodium 27.6 mg/Kg 22.5 mg/Kg 
Vavadium 4.9 mg/Kg 3.4 mg/Kg 
Zinc 3.9 mg/Kg 2.7 mg/Kg 
Cyanide 0.10 mg/Kg 0.13 mg/Kg 

44 
38 
12 

Not calculable 
5 

29 
28 
6 

29 
53 
20 
29 

Not calculable 
Not calculable 

20 
36 
36 
26 

YFO16 Client ID 
Laboratory ID 

Collection Date 

Aluminum 

Arsenic 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Sodium 
Vanadium 
Zinc 
Cyanide 

BKB00602 ,’ : BKB.O06Q2D.:::::-,: ‘:: : 
RB58j017 

” ‘. .:.j 
.: RB583016 :: :, .: ” ; 

5121196 : : 5/21.!96 
,: . :: : ., .: 

’ 5040 mg/Kg ] 6&::mg/Kg : is. 

1.4 mg/Kg ‘; .: 0.95 :&$& : 38 
5.2 mg/Kg .’ :. 5.9 mg/Kg ’ ’ j13 
210 mg/Kg 7 795 w/Kg 
4.5 mg/Kg f4.7 mg/Kg .. 4 
2.0 mg/Kg 2.3 mg/Kg 14 

3430 mg/Kg 3820 mg/Kg 11 
1.8 mg/Kg 1.7 mg/Kg 6 

97.6 mg/Kg 111 mg/Kg 13 
9.5 mglKg 11.1 mg/Kg 16 
1.6 mg/Kg ND Not calculable 

28.6 mg/Kg 26.2 mg/Kg 9 
10.3 mg/Kg 11.3 mg/Kg 9 
3.2 mg/Kg 3.1 mg/Kg 3 

0.13 mg/Kg 0.16 mg/Kg 21 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samplels 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

‘-..SDG: :.; : :.: : lnorganic:Anai+es ’ ‘, ‘1 :. ..’ RPD 

YF017 Client ID 31 BOO601 31 BOO601 D 
Laboratory ID RB295001 RB592006 
Collection Date 5121196 S/21/96 

Aluminum 1580 mgJKg 1760 mg/Kg 11 
Arsenic 0.44 mg/Kg 0.29 mgJKg 41 
Barium 7.4 mgJKg 9.6 mg/Kg 26 
Beryllium 0.07 mgJKg 0.07 mg/Kg 0 
Cadmium 0.52 mgJKg 0.68 mg/Kg 27 
Calcium 237 mg/Kg 297 mg/Kg 22 
Chromium 3.9 mgJKg 5.4 mg/Kg 32 
Copper 11.4 mg/Kg 13.6 mg/Kg 18 
Iron 1120 mgJKg 1310 mg/Kg 16 
Lead 6.3 mgJKg 7.0 mg/Kg 11 
Magnesium 83.5 mg/Kg 98.7 mgJKg 17 
Manganese 9.2 mg/Kg 11.3 mg/Kg 20 
Mercury 0.07 mg/Kg 0.08 mg/Kg 13 
Selenium 0.14 mgJKg ND mg/Kg Not calcula.ble 
Silver 1.1 mg/Kg 1.7 mg/Kg 43 
Sodium 23.5 mgJKg 26.3 mgJKg 11 
Vanadium 2.2 mg/Kg 2.4 mgJKg 9 
Zinc 11 .O mg/Kg 15.9 mg/Kg 36 
Cyanide 0.10 mg/Kg ND Not calculatble 

12BOOtOlD. 
.: 

YFOl7 Clie’n.lD 12BOOlOl 
Laboratory ID RB592007 : i RB592008 .’ : 

5121196 : : Stilt96 
: 

Collection Date 

Aluminum 25400 mgJKg 8!?0 mgJKg ’ : 96 
Arsenic 5.3 mg/Kg.. 1.2 mg/Kg ‘i26 
Barium : 18.0 mgJKg 14.5 mg/Kg 22 
Beryllium 0.20 mgJKg : ND Not .calculable 
Cadmium 0.57 mg/Kg ND Not;caiculable 
Calcium 495 mgJKg 552 mgJKg 11 
Chromium 19.9 mg/Kg 9.1 mgJKg 74 
Copper 6.3 mg/Kg 2.9 mgJKg 74 
Iron 16100 mgJKg 8620 mgJKg 61 
Lead 4.7 mgJKg 3.4 mgJKg 32 
Magnesium 170 mg/Kg 96.7 mgJKg 55 
Manganese 7.7 mgJKg 4.9 mgJKg 44 
Mercury 0.04 mgJKg 0.04 mg/Kg 0 
Nickel 2.5 mgJKg ND Not calculable 
Potassium 81.2 mgJKg ND Not calculable 
Sodium 49.8 mgJKg 33.4 mgJKg 39 
Vanadium 41.7 mgJKg 26.5 mgJKg 45 
Zinc 3.6 mg/Kg 3.7 mgJKg 3 
Cyanide ND ND None 

WFO18 Client ID 30800202 30B00202D 
Laboratory ID FIB602002 RB602005 
Collection Date 5/23/96 S/23/96 

Lead 1.8 mg/Kg 1.9 mgJKg 5 

WFO19 Client ID 30800502 30B00502D 
Laboratory ID MB047002 MB047005 
Collection Date 6J4J96 614196 

Lead 4.3 mgJKg 3.9 mgJKg 10 

WFOl9 Client ID 30B00602 30800602D 
Laboratory ID MB068005 MB066009 
Collection Date S/5/96 615196 

Lead 4.5 mg/Kg 5.0 mgJKg 11 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

: :gjc :i .: ,.:yj’::; ., : y.;.;: .’ 
l”organic.Anjal*s;;j~ 1. ‘. ‘. 1. ‘, :. :: j : ,. .. .: :.:FW 

WFO20 Client ID 33B00302 33800302D 
Laboratory ID MB080002 MB080007 
Collection Date S/6/96 616196 

Lead 7.8 mg/Kg 7.1 mg/Kg 9 

WFO20 Client ID 33BOolO2 33B00102D 
Laboratory ID MB060013 MB06001 5 
Collection Date 6/6/96 616196 

Lead 7.2 mg/Kg 8.0 mg/Kg 11 

. . .: .. : :,: : .“. : : . . . . ,, : .,. 
.: .: :. 

:: : 

. 

:; ..;. j, 

. 

:: 

.: 
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Tkble Xil 
Summary of Analytes Exceeding Instrument Calibration 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

. . 
: : .’ 
.: 

,, &k : ; 
., bIorflanlc*nalyty?::,; ‘.,, ! : : : 

: SD6 : ‘,&lyte : : :::;: ::::;:, &ite&a.a- !. : .. 
.. ..: ’ Quaiifiier 

..:. 
‘: .: . . .‘.. : : : .lii~~~l: $a!$aratG j :j : :Eonffnulng : . . :. :. 

: :r: j. : .j ::::&l&&&n%R : ; :: j 

WFO16 All All metals None 
Cyanide None 

WFO17 All All metals None 
Cyanide None 

WFO18 All Lead None 

WFOl9 All Lead None 

WFO20 All Lead None 

Notes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

J= the analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample&cause QC criteria were not met (validation !‘J”).: :, j .. . . 

: 
UJ = the:analyte was not detected:&bove the reported sample IDL. However, the reportedsample is approximate; 

the analyte concentration may: not reliably be prssumed to be less thRn the IDL value. 

R= the sample results are rejected due to serious deficiencies in the ~abil$‘to’~&ralyze the sample and meet 
quality control criteria. The presence or absence ofthe analyte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

. ,.. :. 
:. ‘.: . . . . . ‘&&+&&~s: 1. ., i :, : j .b.. : : ; ,, 

: ..::S~J+,;.‘;:, 1. ::.‘,:iI i; j@alyte:,$ ,.... I, ,,.. :::i.l’:i:.‘~li~~~~~~~~ii,pn-::: .‘...:1 ‘. .Associ~ted-S&@les 

YFO16 Barium 1.760 ug/L All water samples in SDG WFO16 
Iron 31.120 ug/L 
Sodium 88.880 uglL 
Zinc 16.920 ug/L 

Aluminum 3.309 mg/Kg All soil samples in SDG WFO16 
Calcium 11.435 mg/Kg 
Copper 0.249 mg/Kg 
Iron 1.650 mglKg 
Sodium 5.214 mg/Kg 
Thallium 0.001 mg/Kg 
Zinc 1.342 mg/Kg 

NFO17 

WFOl8 

WFOIS 

WFO20 

Cyanide 

Barium 
Iron 
Sodium 
Zinc 

Aluminum 
Calcium 
Cobalt 
Copljer 
Sodium 
Zinc 

Cyanide ‘. 

Lead 

Lead 

Lead 

. . 

ND All samples in SDG WFO16 

1.760 ug/L All water samples in SDG WFO17 
31 .I20 ug/L 
88.880 ug/L 
16.920 ug/L 

3.309 mg/Kg All,soil sampl$s,,in, SDG.WF017. : ,, 
11.435 FglKg : 

:,:. 

0.249 mg/Kg ‘. 
1.650 .mg/Kg i ::. 
6214~:mglKg 
:1 &+ng/Kg :: : : ” ; 

.: ..,:GD 
i i:All samples in SDG WFO17 j 

ND All samples in SDG WFM’ 

2.260 ug/L All water samples in SDG WFOl9 

ND All samples in SDG WFO20 
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Table XIV 
Summary of Field Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 
- 

‘. .: .:. 
,,. :. &~gan&&$$& :::Y ;:,,f’..i : ..j /. : 

6.G ..; :‘;~j:.,p&&++t j/l; / i:,, ::,j .:: . . . . ;$j ;:;:j:‘, ..:I ii .. .~&&~r&~~on~:. 1. ’ : ’ ’ ‘:Q+llfier. :. 
A 

lFOl6 Client ID: BKROO201 
Laboratory ID: RB563008 
Collection Date: 5120196 
Type: Rinsate 

Barium 1.8 ug/L 1.7u ug/L’ 
Iron 5.6 ug/L 5.6U ug/L’ 
Lead 2.3 ug/L None 
Sodium 57.5 ug/L 57.511 ug/L’ 
Zinc 3.0 ug/L 3.ou ug/L’ 
Cyanide 1.8 ug/L None 

IF01 6 

VFOl7 

Client ID: BKFOOl 01 
Laboratory ID: RB563009 
Collection Date: 5120196 
Type: Source Blank 

Iron 
Sodium 
Zinc 

-Cyanide 

Client glD: 3lR00101 : 
Laboratory ID: -RB592020 : 
CollectiowDate: .5/22/96 :. 
Type: .: ‘Rimate .. 

Aluminuk 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Zinc 
Cyanide 

6.4 ug/L 6.4U ug/L’ 
52.9 uglL 52.9u ug/L’ 
3.8 ug/L 3.8U ug/L’ 

ND.: : : .: : ..: ; : None.. : 

:’ 
,, .:. 

. . 
. . 

:. 
. . 86;5ug/L None 

i3 -ug/L 2.3U -ug/L’ 
503 ug/L .’ : No-ne 

.11.3 ug/L .; None 
1.4 ug/L None 
132 ug/L 132U ug/L’ 
0.60 ug/L None 
66.2 ug/L None 
3.8 ug/L None 
264 ug/L None 
7.8 ug/L 7.8U ug/L’ 

ND None 

NF017 Client ID: 12R00101 
Laboratory ID: RB592022 
Collection Date: 5121196 
Type: Rinsate 

Aluminum 19.1 ug/L None 
Barium 1.8 ug/L 1.8U ug/L’ 
Calcium 86.5 ug/L None 
Iron 15.6 ug/L 15.6U IQ/L’ 
Lead 0.60 ug/L None 
Magnesium 30.5 ug/L None 
Sodium 59.8 ug/L None 
Zinc 3.8 ug/L 3.8U ug/L’ 
Cyanide ND None 

- 
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Table XIV 
Summary of Field Blank Contamination 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

WFO16 Client ID: 30ROOlOl 
Laboratory ID: RB602010 
Collection Date: 5123196 
Type: Rinsate 

Lead ND None 

WFO19 Client ID: 30R00201 
Laboratory ID: MB04701 0 
Collection Date: 6/4/96 
Type: Rinsate 

Lead ND None 

WFO19 Client ID: 30R00301 
Laboratory ID: MB066001 
Collection Date: 6/S/96 
Type: Rinsate 

Lead ND None 

WFOI 9 Client ID: 3OFOOJ 01 
Laboratory ID: MB068iI03:. .: :..:: . . 

6tW96 
. . . 

Collection Date: 
: ,’ 

Type: Source Blank : 
:: 

Lead : 2.1 .jj,L... .: :: 2.1U’cig/L’ 

Client ID: 33ROOlOl .’ 

Laboratory ID: MB08001 6 
Collection Date: 616196 
Type: Rinsate 

WFO20 

I Lead 1.6 ug/L None 

‘= sample result was modified based on an associated method blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table XV 
Sample Event PARCC Summary 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

.,.. . . . . . . . . ..(......... ,., .,.,...,.,. ,.,_,.,.,. .,. ,., .,.,. ,. ., ,.,. ., ,,. ,., ,. ,.,.,.,. ,., ,. 
iiiiiiiii~~~~~~:~~~~~~~~~~~~:~:~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.,.,.,.,.,.,.,.,.,.,.,.,.,.., :.:.::.:.:.:.:: Fr#~~...................:.:.~.:.:.:.:.:.:.:.::.:.~~:.:.:.:.:.:.:.:.:.:.:.:.:.:~.:.:.:.:.:.:.., . . . i.. . . . .>:.:.:.:.:.: I........ :::::::::::::.:,::.y:i’,: ,,,,,,,,,,,, :.:.:,:::.‘.‘:‘::” . . . . . . . . . . . ,. _. _. ._. . . . . . . . . . . . . . . . . . . . . . . . . . . .,. . . ,_.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.....,.........,........... . .._.....................,.. .A...,.... . . . . . .: . . . . . . . . . . . . -5.. . . . . . . . . . .\.. ,.... ..i . . . . . . . . . . . . . . . . . ..,.................,..... . . . . . . . .._....................... . . . . . . . . . . . . . . . . . . . . :.. . . . . . . . . . . . . . . ........ ...,... .. .. 

WFOl6 Volatiles Acceptable Acceptable ACCeptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
PesticideslPCBs Acceptable Acceptable Acceptable 100 Acoeptable 
M&dS Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Aweptable 

WF017 V&tiles Acceptable Acceptable Acceptable 1003 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PC&s Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acczeptable 

WFOIB Volatiles 
Semivolatiles 
Lead 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

100 
100 
100 

WFOI 9 Volatiles Acceptable Acceptable Acceptable 100 
Semivolatiles Acceptable Acceptable Acceptable 1 oo3 
Lead Acceptable Acceptable Acceptable 100 

WFOZO Volatiles 
Semivolatiles 
Lead 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

Acceptable 100 
Acceptable 100 
Acceptable 100 

‘Cumulativeaf sampling and am$tical components. 
2Analytical component. .. 
%amples results rejected for database purpc~ses were not used in the completeness oakulation. 

. 
: 

.’ 

Notes: All completeness is expressed as the ratio.of number of sample r&ults cokdered usable..(i.e., not qualified as rejected) to the-total number of 
sample results. ,. 

% = oercent 
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SDG#: WF022 

,,e 1 ‘IT=====- 

VALIDATION SAMPLE TABLE LDC#: 1932A 3 
Project Name: NAS Whiting Field 

I I 

SKGOOl 01 

SKGOOl 01 D 

RB858003 

RB858004 FD 

water 

water 

sKG00102 

sKG00102F 

RB858005 

RB858006 

water 

water 

3KG00103 

sKG00202 

RB858007 

Ri3858008 

water 

water 

1KG00201 

)KFOlOOI 

RB858009 

RB858010 SB 

water 

water 

7TOl101 RB873001 

7G00102 RB873002 

TB water 

water 

7GOOlOi RB873003 

7G00201 RB873004 

water 

water 

7G00301 

7G00201 F 

RB873005 

RB873006 

water 

water 

1GOOlOl 

lGOOI02 

RB873007 

RB873008 

water 

water 

iG00102D 

1KGOOlOl MS 

RB873009 

RB858003MS MS 

water 

water 

‘KG001 01 MSD RB858003MSD MSD water 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Collected VOA SVOA /PCBs Metals Cyanide 

7-l 6-96 X 

7-l 6-96 X X X X X 

7-16-96 X X X X X 

7-l 6-96 X X X X X 

7-l 6-96 X X X X X 

7-l 6-96 X 

7-l 6-96 X X X X X 

7-l 7-96 X X X X X 

7-17-96 X X X X X 

7-l 7-96 X X X X X 

7-t 8-96 X 

7-l 8-96 X X X X X 

7-l 8-96 X X X X X 

7-l 8-96 X X X X X 

7- 18-96 X X X X X 

7-l 8-96 X 

7-19-96 X X X X X 

7-l 9-96 X X X X X 

7-f 9-96 X X X X X 

7-l 6-96 X X X X X 

7-l 6-96 x X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: wFO23 VALIDATION SAMPLE TABLE LDCX: 1942A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job& 8532-20 

QC Date Pesticides 
Client ID # Lab ID # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

liTO1201 RB887001 TB water 7-22-96 X 

31 GO0401 RB887002 water 7-22-96 X X X X X 

It GO0201 FIB887003 water 7-22-96 X X X X X 

llG00201F RB887004 water 7-22-96 X 

llR01101 RB887005 R water 7-23-96 X X X X X 

II GO0301 RB887006 water 7-23-96 X X X X X 

3KG00301 RB887007 water 7-23-96 X X X X X 

12G00201 RB887008 water 7-23-96 X X X X X 

12G00101 RB887009 water 7-23-96 X X X X X 

)2GOOiOl F RB887010 water 7-23-96 X 

I8G00301 RB887011 water 7-24-96 X X X X X 

12G00301 RB887012 water 7-24-96 X X X X X 

12G00301 D RB887013 FD water 7-24-96 X X x X X 

l6T01301 RB807014 water 7-25-96 X’ 

‘6G0070f RB887015 water 7-25-96 X X X X X 

6GOO702 RB887016 water 7-25-96 X X X X X 

6G00702DL RB887016DL water 7-25-96 X 

6GOO703 RB887017 water 7-25-96 X X X X X 

6G00703DL R5887017DL water 7-25-96 X 

8G00201 RB887018 water 7-26-96 X X X X X 

l2G00301 MS R5887012M.S MS water 7-24-96 X X X X X 

12G00301 MS0 R5887012MSD MS0 water 7-24-96 X X X X X 

TR = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, Dup = Duplicate 

B 



II SDGB: WF024 VALIDATION SAMPLE TABLE LDC#: 1943A 

Project Name: NAS Whiting Field 

I 

Parameters/Analytical Method 

I 

Job& 8532-20 

I 

Client ID # Lab ID # 
‘QC 

Type 

18T01401 RB920001 TB 

II 18G00101 I RB920002 I 
15G00401 RB920003 

BKG00203 Ri3920004 

Date Pesticides 
Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 7-29-96 X 

water 7-29-96 X X X X X 

water ‘730-96 X X X X X 

water 7-30-96 X X X X X 

15R01201 RB920005 R 

BKG00203F RB920006 

water 7-31-96 X X X X X 

water 7-30-96 X 

15600702 

15G00702F 

RB920007 

RB920008 

water 7-31-96 X X X X X 

water 7-3 I-96 X 

15GOO701 

15G00701 D 

RB920009 

R5920010 

water 7-31-96 X X X X X 

FD. water 7-3 l-96 X X X X X 

II 15G00701 MS R5920009MS MS water 7-31-96 X X X X X 

15G00701MSD RB920009MSD MSD water 7-31-96 X I X I X I X I X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WFO25 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

l5T01501 RB956001 

l5GOO703 RB956002 

i5G00503 RB956003 

5G00503DL RB956003DL 

5600502 RR956004 

5G00501 RR956005 

5G00601 RI3956006 

5600603 RR956007 

5G00601 D RB956008 

5G00503F RB956009 

5G00501 F RB956010 

5R01301 RB956011 

5T01601 RB956012 

5G00301 RB956013 

5600302 RB956014 

5GOO303 RB956015 

5GOOlOl RB956016 

5GOO203 RB956017 

5G00301 F RB956018 

5GOO203F RB956019 

5G00601 MS RB956006MS 

5G00601 MSD RB956006MSD 

Table I 

VALIDATION SAMPLE TABLE LDC#: 1956A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

TB water 8-5-96 X 

water 8-5-96 X X X X X 

water 8-6-96 X X X X X 

water 8-6-96 X 

water 8-6-96 X X X X X 

water 8-6-96 X X X X X 

water 8-7-96 X X X X X 

water 8-7-96 X X X X X 

FD water 8-7-96 X X X X X 

water 8-6-96 X 

water 8-6-96 X 

R water 8-7-96 X X X X X 

TB water 8-8-96 X 

water 8-8-96 X X X X X 

water 8-8-96 X X X X X 

water 8-9-96 X X X X X 

water 8-8-96 X X X X X 

water 8-9-96 X X X X X 

water 8-8-96 X 

water 8-9-96 X 

MS water 8-7-96 ’ x X X X X 

MSD water 8-7-96 X X X X X 

TB = Trip Blank, R = Rinsate, SE = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DIJP = Duplicate 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

SDG#: WF026 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 
QC 

Type 

VALIDATION SAMPLE TABLE LDC#: 1957P 

Parameters/Analytical Method Job#: 8532-2( 

Date Pesticides 
Matrix Collected VOA SVOA /PCBs Metals Cyanide 

15T01701 I TB I water I 8-l 2-96 I X I I 

I5600202 RB980002 water 8-12-96 X X X X X 

I5G00201 FIB980003 water 8-l 3-96 X X x X X 

l5GOO802 I36980004 water 8-13-96 X X X X X 

I5G00802R RB980004R water 8-13-96 X 

I5GOOBOi RB980005 water B-13-96 X X X X X 

I6G00201 RB980006 water 8-14-96 X X X X X 

I5G00803 FIB980007 water 8-l 4-96 X X X X X 

16G00803D RB980008 FD water 8-l 4-96 X X X X X 

l5G00202F RB980009 water 8-l 2-96 X 

‘5G00201F A!398001 0 water 8-13-96 X 

‘5G00802F RB980011 water 8-l 3-96 X 

5R01401 RB980012 R water 8-14-96 X x X X X 

5G00803F RB980013 water 8-14-96 X 

6G00201 F RB980014 water 8-14-96 X 

6T01801 RB980015 TB water 8-15-96 X 

6G00202 RB980016 water 8-l 5-96 X X X X X 

6G00203 

6600602 

6G00601 

6G00403 

RB980016DL water B-15-96 X 

RB980017 water 8-l 5-96 X X X X X 

RB980018 water 8-l 5-96 X X X X X 

RB980019 water 8-l 6-96 c x x X X X 

RB980020 I I water 1 8-16-96 1 X I x I x I x I x 

6G00403DL RB980020DL water 8-16-96 X 

6G00403D RB980021 water 8-l 6-96 X X X X X 

TB = Trip Blank; R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF026 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

16G00403DDL RB980021 DL 

16G00601 F RB980022 

16G00403F RB980023 

15G00803MS RB980007MS 

15G00803MSD RB980007MSD 

VALIDATION SAMPLE TABLE LDC#: 1957A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 8-I 6-96 X 

water 8- 16-96 X 

water 8-l 6-96 X 

MS water 8-l 4-96 X X X X X 

MSD water 8-14-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

i s / 
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I 

SDG#: WFO25 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

15G00502RE RB956004RE 

QC 

Type 

‘Iu,d 1 “! 

VALIDATION SAMPLE TABLE LDC#: 1970A 

Parameters/Analytical Method Job#: 8532-20 

Date 
Matrix Collected Pesticides/PCBs 

water 8-6-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WF027 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

16TO1901 RC016001 

I6G00401 RCOI 6002 

16600402 RCOI 6003 

16G00101 RC016004 

I6G00301 RCOI 6005 

l6G00302 RCOl6006 

I6600304 RCOl6007 

16600303 RCOI 6008 

I6G00501 RCOI 6009 

16G00303F RCOI 6010 

l6G0050j F RCOI 6011 

16R01501 RCOI 6012 

I6G00501 D RC016013 

jBTO2001 RCOlij014 

j6G02101 RC016015 

j6G02103 RCOI 6016 

j6G02102 RCOI 6017 

19GOOl Of RC016018 

19G00301 RC016019 

I9G00301 D RCOI 6020 

i6G02102F RCOI 6021 

)9G00301 F RCOI 6022 

6G00501 MS RCOI 6009MS 

6G00501MSD RC016009MSD 

Table 1 

VALIDATION SAMPLE TABLE LDW: 19708 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

Tt3 water 8- 19-96 X 

water 8-19-96 X X X X X 

water B-19-96 X X X X X 

water E-19-96 X X X x X 

water B-20-96 X X X X X 

water B-20-96 X X X X X 

water B-20-96 X X X X X 

water B-21-96 X X X X X 

water E-21-96 X X X X X 

water E-21-96 X 

water E-21 -96 X 

R water B-21-96 X X X X X 

FD water 8-21-96 X X X X X 

TB water 8-22-96 X 

water 8-22-96 X X X X X 

water 8-22-96 X X X X X 

water 8-22-96 X X X X X 

water 8-23-96 X X X X X 

water 8-23-96 X X X X X 

FD water 8-23-96 X X X X X 

water 8-23-96 X 

water 8-23-96 X 

MS water B-21-96 X X X X X 

MSD water 8-21-96 X X X x X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 



9) I . . 1 
SDG#: WFO28 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Field Parameters/Analytical Method 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA 

OTO2101 RC044001 TB water 8-26-96 X 

19G00201 RC044002 water 8-26-96 X X 

OGOOtOl RC044003 water 8-26-96 X X 

OG00201 RC044004 water 8-26-96 X X 

1 GO0402 RC044005 water 8-26-96 X X 

lG00102 RC044006 water 8-27-96 X X 

iG00401 RC044007 water 8-27-96 X X 

lT02201 RC044008 TB water 8-28-96 X 

1 GO0301 RC044009 water 8-28-96 X X 

lG00101 RC044010 water 8-28-96 X X 

1 GO0201 RC044011 water E-28-96 X X 

2GOOlOl RC044012 water 8-27-96 X X 

2G00201 RC044013 water 8-27-96 X X 

1 GO0201 F RCO44014 water 8-28-96 

1 GO0301 F RC044015 water 8-28-96 

lR01601 RC044016 water 8-28-96 X X 

2GOOlOl D RC044017 FD water 8-27-96 X X 

iG00201D RC044018 FD water 8-28-96 X X 

2GOOiOlMS RC044012MS MS water 8-27-96 X X 

2GOOlOiMSD RC044012MSD MSD water 8-27-96 X X 

Pesticides 
/PCBs 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Metals 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

i-DC%: 1974A 

Job#: 8532-20 

Cyanide 

X 

X 

X 

X 

x . 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DlJp = Duplicate 
A-9 



SDG#i WiO29 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

13T02301 RC092001 

13GOOi 01 RC092002 

13G00102 RC092003 

13G00201 RC092004 

13G00103 RC092005 

14G00201 RC092006 

t4GOOlOl RC092007 

13R01701 RC092008 

14GOOlOlD RC092009 

13G00103F RC092010 

36TO2401 RC092011 

j6G00901 RC092012 

36GOO904 RC092013 

56G00902 RC092014 

j6G00903 RC092015 

j6G00903F RC092016 

14GOOlOlMS RC092007MS 

14G00101MSD RC092007MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 1989A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

TB water 9-9-96 X 

water 9-9-96 X X X X x 

water 9-9-96 X X X X X 

water 9-l O-96 X X X X X 

water g-10-96 X X X X X 

water 9-i O-96 X X X X X 

water 9-11-96 X X X X X 

R water 9-11-96 X X X X X 

FD water 9-I l-96 X X X X X 

water 9-l O-96 X 

TB water 9-12-96 X 

water 9-12-96 X X X X X 

water 9-l 2-96 X X X X X 

water 9-13-96 X X X X X 

water g-13-96 X X X X X 

water 9-13-96 X 

MS water 9-l 1-96 X X X X X 

MSD water 9-l 1-96 X X X X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

i 1’0 



II SDG#: WFO30 VALIDATION SAMPLE TABLE LDC#: 2000A 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

66TO2501 RC121001 

66GOO801 RC121002 

QC 

Type 

TB 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 9-l 6-96 X 

water 9-l 6-96 X X X X X 

66600802 RC121003 

66GOO803 RC121004 

66GOO804 

66G00602 

RC121005 

RC121006 

66GOO601 

66G00603 

RC121007 

AC121008 

water 9-l 6-96 X X X X X 

water 9-l 7-96 X X X X X 

water 9-17-96 X X X X X 

water 9-17-96 X X X X X 

water 9-l 8-96 X X X X X 

water g-18-96 X X X X X 

66G00804F 

66R01801 

RC121009 

RC121010 

water 9-17-96 X 

water 9-l 8-96 X X X X X 

66G00601 D 

66TO2601 

RC121011 

RC121012 

FD water 9-l 8-96 X X X X X 

TB water 9-19-96 X 

66G00604 

66G02201 

RC121013 

RC121014 

66G02202 

66G02203 

RC121015 

RC121016 

water 9-19-96 X X X X X 

water 9-19-96 X X X X X 

water 9-19-96 X X X X X 

water g-20-96 X X X X X 

66G02203D 

66G00601MS 

RC121017 

RCl21007MS 

66600601 MSD RCl21007MSD 

FD water g-20-96 X X X X X 

MS water 9-18-96 X X X X X 

MSD water 9-l 8-96 X I X I X I X I X 

TB = Trip Blank. R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO31 VALIDATION SAMPLE TABLE LDC#: 2031A r 

Project Name: NAS Whiting Field Pararneters,‘Analytical Method Job& 8532-20 

QC Date Pesticides 
Client ID # Lab ID # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

05T02701 MB928001 TB water 9-23-96 X 

05G00801 MB928002 water 9-23-96 X X X X X 

05G00802 MB928003 water 9-23-96 X X X X X 

05G00901 MB928004 water g-24-96. X X X X X 

05GOO902 MB926005 water 9-24-96 X X X X X 

05G01002 MB928006 water 9-24-96 X X X X X 

05G01001 MB928007 water 9-25-96 X X X X X 

05G00301 MB928008 water 9-25-96 X X X X X 

05G00301 RE MB928008RE water 9-25-96 X 

05G00801 F MB928009 water 9-23-96 X 

05G00902F MB92801 0 water 9-24-96 X 

05ROi901 MB92801 1 R water 9-25-96 X X X X X 

05GOlOOi D MB92801 2 FD water 9-25-96 X X X X X 

33T02801 MB958001 TB water 9-26-96 X 

05G00101 MB958002 water 9-26-96 X X X X X 

33GOOSOl MB958003 water 9-26-96 X X X X X 

33600201 MB958004 water 9-26-96 X X X X X 

33GOOiOl MB958005 water 9-27-96 X X X X X 

33G00301 MB958006 water 9-27-96 X X X X X 

33GOO301 D MB958007 FD water 9-27-96 X X X X X 

05GOlOOiMS MB928007MS MS water 9-25-96 x X X X X 

05GOlOOl MSD MB928007MSD MSD water 9-25-96 X X X 

05GOlOOlDUP MB928007DUP DUP water 9-25-96 X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

\ 
t I2 1 



$DG#: wFo31 B 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

05G01002 MC447001 

16T04001 MC447002 

QC 

Type 

TB 

VALIDATION SAMPLE TABLE LDC#: 212lA 

Parameters/Analytical Method Job#: 7560-32 

Pesticides 
Date VOA SVOA /PC& Metals 

Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) (CLP-2.1) Cyanide 

water 11-21-96 X X X X X 

water 11-21-96 , X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WFO32 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

06TO2901 MC01 1001 

33600401 MC01 1002 

06G00102 MC01 1003 

06G00101 MC01 1004 

06G00301 MC01 1005 

06R02001 MC01 1006 

29600501 MC01 1007 

29600501 D MC01 1008 

29T03001 MC037001 

29G00101 MC037002 

66G01201 MC037003 

66G00102 MC037004 

29G00501 MS MC01 1007MS 

291300501 MSD MC01 1007MSD 

29G00501DUP MC01 1007DUP 

Table 7 

VALIDATION SAMPLE TABLE LDC#: 2046A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

We Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water g-30-96 X 

water 930-96 X X X X X 

water IO-l-96 X X X X X 

water IO-I-96 X X X X X 

water 1 O-2-96 X X X X X 

R water 1 O-2-96 X X X X X 

water 1 O-2-96 X X X X X 

FD water 1 O-2-96 X X X X X 

TB water 1 O-3-96 X 

water 1 O-3-96 X X X X X 

water 1 O-3-96 X X X X X 

water 1 O-4-96 X X X X X 

MS water 1 O-2-96 X X X X X 

MSD water 10-2-96 X X X 

DUP water 1 O-2-96 X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 



3 
SDG#: WFO33 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

?9T03 101 MC085001 

XG00401 MC085002 

!6G00301 MC085003 

36GOO202 MC085004 

~9G00201 MC085005 

36G01901 MC085006 

j6R02101 MC085007 

j6T03201 MC1 18001 

j6G00201 MC1 18002 

j6G00201 D MC1 18003 

17GOOlOf MC 118004 

)OG00501 MC118005 

j6G00301 MC 118006 

j6G00201 M$ MC1 18002MS 

j6G00201 MSD MCI 18002MSD 

j6G00201 DUP MCI 18002DUP 

VALIDATION SAMPLE TABLE LDW: 2069A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA IPCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 1 O-7-96 X 

water 1 O-7-96 X X X X X 

water 10-8-96 1 X X X X X 

water 1 O-8-96 X X X X X 

water 1 O-8-96 X X X X X 

water 1 O-9-96 X X X X X 

R water 1 O-9-96 X X X X X 

TB water IO-lo-96 X 

water 1 O-9-96 X X X X X 

FD water 1 O-9-96 X X X X X 

water IO-IO-96 X X X X X 

water lo-to-96 X X X X X 

water 10-l l-96 X X X X X 

MS water 1 O-9-96 X X X X X 

MSD water 1 O-9-96 X X X 

DUP water 1 O-9-96 X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP ‘= Duplicate 
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Table 1 

SDG#: WF034 VALIDATION SAMPLE TABLE LDC#: 207OA 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

Client ID # Lab ID # Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

j6T03301 MCI53001 TB water 10-14-96 X 

j6G02001 MC153002 water 10-14-96 X X X X X 

36G00302 MC153003 water I O-1 5-96 X X X X X 

j6GOI 801 MCI 53004 water 1 O-1 6-96 X X X X X 

30G00301 MC153005 water lo- 16-96 X X X X X 

~OG00401 MC153006 water 1 O-1 6-96 X X X X X 

36R02201 MCI 53007 R water I O-I 6-96 X X X X X 

30G00301 D MCI53008 FD water 1 O-1 6-96 X X X X X 

36T03401 MCI76001 TB water 1 O-l 7-96 X 

~6G01101 MCI 76002 water 10-17-96 X X X X X 

~SGO1301 MCI 76003 water 1 O-1 7-96 X X X X X 

j6G00501 MCI 76004 water 1 O-1 8-96 X X X X X 

j6GOO501 F MCI 76005 water 10-18-96 X 

)OG00301 MS MC153005MS MS water I O-1 6-96 X X X X X 

10G00301 MSD MCI53005MSD MSD water 10-16-96 X X X 

~OG003OlDUP MC153005DUP DUP water I O-l 6-96 X X 

TP 7 Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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II 
/ 

SDG#: WFO35 VALIDATION SAMPLE TABLE LDC#: 2076A 

Project Name: NAS Whiting Field 1 
I MC214001 I TB I water 

66G00401 MC214002 

66G01601 MC214003 

water 

water 

66G01501 

66GO1701 

MC214004 

MC214005 

water 

water 

66R0230 1 

66G0170ID 

MC214006 

MC214007 

R 

FD 

water 

water 

66TO3601 

66G00101 

MC231 001 

MC231 002 

TB water 

water 

08G00101 

66G01001 

MC231003 

MC231004 

water 

water 

66GO1701 MS 

66G01701 MSD 

MC214005MS 

MC214005MSD 

MS 

MSD 

water 

water 

Parameters/Analytical Method Job#: 8532-20 

VOA 
(CLP-1.9) 

SVOA 
(CLP-1.9) 

Pesticides 
/PCBs 

(CLP-1.9) Metals Cyanide 

i 10-21-96 I 

~ 10-21-96 X X X X X 

~ 10-22-96 X X X X X 

1 10-22-96 X X X X X 

~ 10-23-96 X X X X X 

lo-2386 X X X X X 

I O-23-96 X X X X X 

1 O-24-96 X 

1 O-24-96 X X X X X 

1 O-24-96 X X X X X 

1 O-25-96 X X X X X 

I O-23-96 X X X X X 

1 O-23-96 X X X 

66G01701 DUP MC214005DUP DUP water 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF036 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

56TO3701 MC262001 

36G00701 MC262002 

54G00201 MC262003 

54GOOlOl MC262004 

3lG00201 MC262005 

31 GO0201 F MC262006 

54R02401 MC262007 

54GOOlOlD MC262008 

31TO3801 MC284001 

31G00301 MC284002 

31 GO0402 MC284003 

31 GO0403 MC284004 

54GOOi 01 MS MC262004MS 

54GOOi 01 MSD MC262004MSD 

54GOOiOl DUP MC262004DUP 

VALIDATION SAMPLE TABLE LDC#: 2077A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 1 O-28-96 X 

water 1 O-29-96 X X X X X 

water 10-29-96 I X X X X X 

water 1 o-30-96 X X X X X 

water 1 o-30-96 X X X X X 

water 1 o-30-96 X 

R water 1 o-30-96 X X X X X 

FD water 1 o-30-96 X X X X X 

TB water 1 O-3 l-96 X 

water 1 O-3 l-96 X X X X X 

water 10-31-96 X X X X X 

water 11-l-96 X X X X X 

MS water 1 o-30-96 X X X X X 

MSD water 1 o-30-96 X X X 

DlJP water 1 O-30-96 X X 

TB. = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

! 
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SDG#: WF037 

Project Name: NAS Whfting Field 

Client ID # Lab ID # 

15T03901 MC424001 

I5G00502 MC424002 

I5G00503 MC424003 

I6600202 MC424004 

I6600203 MC424005 

I5G00802 MC424006 

I5600803 MC424007 

I5G00803D MC424008 

I5R02501 MC424009 

l5FOO201 MC42401 0 

I6G00702 MC448001 

I6600703 MC448002 

I6G00403 MC448003 

I6T04001 MC448004 

15G00803MS MC424007MS 

15G00803MSD MC424007MSD 

QC 

We 

TB 

FD 

R 

TB 

MS 

MSD 

VALIDATION SAMPLE TABLE LDC#: 2071P 

Parameters/Analytical Method Job& 8532-2C 

Pesticides 
Date VOA SVOA /PCBs 

Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

water 11-18-96 X 

water 11-18-96 X 

water 11-18-96 X 

water I l-19-96 X 

water 1 i-19-96 X 

water 1 I-20-96 X 

water 1 l-20-96 X 

water 1 I-20-96 X 

water 1 l-20-96 X 

water 1 l-20-96 X X X X X 

water 1 l-21-96 X 

water 11-21-96 X 

water 1 i-22-96 X 

water 11-21-96 X 

water 1 i-20-96 X 

water 1 I-20-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO38 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Field Parameters/Analytical Method 

LDC#: 2099,’ 

Job#: 7560.3: 

Client ID # Lab ID # 
PC 

We 

Date VOA 
Matrix Collected (CLP-1.9) 

)6TO4101 I MC687001 I TB I water I 12-17-96 I X 

16BOO101 MC687002 soil 12-l 7-96 X 

$6B00102 MC687003 soil 12-l 7-96 X 

16800103 MC687004 soil 12-l 7-96 X 

EBOO201 MC687005 soil 12-17-96 x 

16B00202 MC687006 soil 12-l 7-96 x 

16800203 MC687007 soil 12-l 7-96 X 

16800301 MC687008 soil 12-17-96 X 

16800302 MC687009 soil 12-17-96 X 

16B00303 MC68701 0 soil 12-17-96 X 

16B00303D MC68701 1 FD soil 12-17-96 X 

16800401 MC68701 2 soil 12-l 8-96 X 

16B00401 DL h&68701 2DL soil 12-l 8-96 X 

;6800402 MC687013 soil 12-l 8-96 X 

;6800403 MC687014 soil 12-I 8-96 X 

,6B00403D 

~6R02601 

MC687015 

MC68701 6 

FD 

R 

soil 12-l 8-96 X 

water 12-l 8-96 X 

6B00303MS MC68701 1 blS MS soil 12-17-96 X 

6l300303MSD MC68701 1 MSD MSD soil 12- 17-96 x 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

i 



TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SbG#: WFO40 VALIDATION SAMPLE TABLE LDC#: 212OA 

Project Name: NAS ‘hiting Field 

Client ID # 

35T04301 

35800401 

35800402 

35800403 

35800501 

35800501 DL 

Lab ID # 

MC78$001 

MC783002 

MC783003 soil l-7-97 X 
I I I I 

MC783004 1 1 soil 1 l-7-97 1 X 

MC783005 soil l-7-97 X 
I I I I 

MC783005DL I I soil 1 l-7-97 1 X 

35800502 

35800503 

35800201 

35800202 

35800203 

35800101 

35800102 

35800103 

35800301 

35800302 

35800303 

35R02801 

35BOO203MS 

Parameters/Analytical Method Job#: 7560-32 

QC 

Type 

TB 

Date VOA 
Matrix Collected (CLP-1.9) 

water l-7-97 x 

soil l-7-97 X 

MC783006 soil l-7-97 X 

MC783007 1 1 soil I l-7-97 I X 

MC783008 soil l-8-97 X 
, I I 

MC783009 1 soil 1 1-8-97 I X 

MC78301 0 soil l-8-97 X 

MC78301 1 I I soil I 1-8-97 I X 

MC78301 2 soil l-8-97 X 

MC783013 soil l-8-97 X 

MC783014 soil l-9-97 X 

MC783015 soil 1-9-97 X 

MC78301 6 soil l-9-97 X 

MC78301 7 I R 1 water I l-9-97 I X 

MC78301 8 FD soil l-8-97 X 
I I I I 

MC783019 1 FD I soil I i-8-97 I X 

MC783010MS MS soil l-8-97 X 
I 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

i 
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SDG#: WFO41 

ProJect Name: NAS Whiting 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

I I I I I I 

Client ID # 
r 
35TO4501 

35FOO301 

Lab ID # 

MD908001 

MD908002 

PC 

Type 

TB 

Pesticides 
Date VOA SVOA /PC& Metals 

Matrix Collected (1.9) U*9) (1.9) (2.1) 

water 6-l 1-97 X 

water 6-1 l-97 X X X X 

35R03001 MD908003 

35GOOlOl MD908004 

35GOOlOl D MD908005 

35GOOlOlDRE MD908005RE 

35G00103 MD908006 

35GOOl03F MD908007 

35600102 MD908008 

37G00102 MD908009 

37T04601 MD926001 

36GOOlOl MD926002 

36GOOlOl F MD926003 

R water 6-1 I-97 X X X X 

water 6-1 l-97 X X X X 

FD water 6-l l-97 X X X X 

FD water 6-11-97 X 

water 6-l l-97 X X X X 

water 6-l 1-97 X 

water 6-l 2-97 X X X X 

water 6-I 2-97 X X X X 

TB water 6-l 2-97 X 

water 6-l 2-97 X X X X 

water 6-l 2-97 X 

II 37GOOlOl MD926004 water 6-12-97 X X X X 
II 

36G00102 

36G00102RE 

36G00103 

36G00103RE 

35T04701 

35600202 

MD926005 

MD926005RE 

MD926006 

MD926006RE 

MD950001 

MD950002 

water 6-13-97 X X X X 

water i-13-97 X 

water 6-13-97 X X X X 

water 6-13-97 X 

TB water 6-l 5-97 X 

water 6-15-97 X X X X 
I 1 

I, 35G00202D 

35G00203 

35GOO201 

I MD950003 FD water 6-15-97 X X X X 

MD950004 water 6-l 5-97 X X X x 

MD950005 water 6- 16-97 X X X X 

TB = Trip Blank] R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, iZJP = Duplicate 
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Table 1 

SDG#: WF041 

Project Name: NAS Whiting 

Client ID # Lab ID # 

I3TO4801 MD985001 

I3G00301 MD985002 
- 

13G00301 F MD985003 

13G00401 MD985004 

35GOOlOl MS MD908004MS 

35GOOlOl MSD MD908004MSD 

35GOOlOl DUP MD908004DUP 

VALIDATION SAMPLE TABLE LDC#: 2323A 

Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA /PCBs Metals 

Type Matrix Collected (1.9) (1.9) (1.9) (2.1) 

TB water 6-l 6-97 X 

water 6-l 6-97 X X X X 

water 6-16-97 X 

water 6-l 6-97 X X X x 

MS water 6-l I=97 X X X X 

MSD water 6-l l-97 X X X 

DUP water 6-l l-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

1 14 
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II SDG#: WF042 VALIDATION SAMPLE TABLE LDC#: 231iA 

Project Name: NAS Whiting 

Client ID # Lab ID # 

05TO4901 ME00700 1 

05G00301 ME007002 

.05G00901 , ME007003 

Parameters/Analytical Method 

QC Date VOA 

We Matrix Collected (1*9) 

TB water 6-l 8-97 X 

water 6-l 7-97 X 

, water , 6-18-97 , X 

05GOO902 

05G00902D 

05R03101 

05TO5001 

05GOlOOl 

05G01002 

05G00902MS 
i 

ME007004 

ME007005 

ME007006 

ME021001 

ME021 002 

ME021 003 

ME007004MS 

FD 

R 

MS 

water 6-19-97 X 

water 6-19-97 X 

water 6-l 7-97 X 

water 6-20-97 X 

water 6-20-97 X 

water 6-20-97 X 

water 6-19-97 X 

05G00902MSD 1 ME007004MSD 1 MSD 1 water 6-19-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WF043 

Project Name: NAS Whiting 

Client ID # Lab ID # 

05T05101 ME042001 

05R03201 ME042002 

05G0000t ME042003 

05G00002 ME042004 

05GOO802D ME042005 

33T05201 ME053001 

33600501 ME053002 

33GOOlOl ME053003 

33G00201 ME053004 

33G00301 ME053005 

33G00301 DL ME053005DL 

33TO5301 ME073001 

06G00102 ME073002 

06G00301 ME073003 

33600401 ME073004 

3OTO5401 ME087001 

07GOOlOi ME087002 

07GOOi 01 D ME087003 

30G00501 ME087004 

30G00301 ME087005 

30G00401 ME087006 

05G00802MS ME042004MS 

05G00802MSD ME042004MSD 

QC 

Type 

TB 

Fi 

FD 

TB 

TB 

TB 

FD 

MS 

MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2315A 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (1.9) 

water 6-23-97 X 

water 6-23-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-25-97 X 

water 6-25-97 X 

water 6-25-97 X 

water 6-25-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-27-97 X 

water 6-27-97 s X 

water 6-24-97 X 

water 6-24-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF045 VALIDATION SAMPLE TABLE LDC#: 2345A 
t 

II Project Name: NAS Whiting Parameters/Analytical Method 

Client ID # Lab ID # Matrix 

OWTO5901 

OWR03401 

ME149001 

ME149002 

TB 

R 

water 

water 

I ME149003 I I water 

II OWG00502 I ME149004 I I water 

I FD I water 

II OWG00503 I ME149006 I I water 

IIOWGOOSO~FF IME I- I water 

I ME159001 I I water TB 

II OWGOOl 01 I ME159002 I I water 

II OWGOOl 01 RE I ME159002RE I I water 

OWGOOI 02 

OWG00102RE 

ME159003 

MEl59003RE 

water 

water 

66GO2301 RE 

66602302 

ME1 75002RE 

ME1 75003 

water 

water 

II 66602303 I--~ ME175004 I I water 

OWTO6201 

OWG00302 

ME190001 

ME190002 

TB water 

water 

OWG00302D 

OWG00303 

ME1 90003 

ME190004 

FD water 

water 

II OWG00301 I ME190005 I 1 water 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 

1 
~28 
i 

Metals 

(2.1) Cyanide 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

c 
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SDG#: WFO45 VALIDATION SAMPLE TABLE LDC#: 2345A 

Project Name: NAS Whiting 

.,Z”“T1”” 

3WTO6401 ME226001 

3WTO6401 DL ME226001DL 

3WG00401 ME226002 

3WG00201 ME226003 

3WG00502MS ME149004MS 

3WG00502MSD ME149004MSD’ 

TB 

MS 

MSD 

water 

water 

water 

water 

water 

water 

3WG00502DUP 1 ME149004DUP 1 DUP 1 water 

Parameters/Analytical Method 

Date 
Collected 

7-1 l-97 

VOA 

(1.9) 

SVOA 

(1.9) 

Pesticides 
/PCBs 

(1.9) 

Metals 

(2.1) 

X 

Cyanide 

7-14-97 X 

7-14-97 X 

7-14-97 X X X X X 

7-15-97 X X X X X 

7-8-97 X X X X X 

7-8-97 X X X 

7-a-97 I I X I X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DIJP = Duplicate 
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Table 1 

SDG#: WF046 

Project Name: NAS Whiting 

Client ID # Lab ID # 

IWT06501 ME241 001 

)lR03301 ME241 002 

~lG00101 ME241 003 

~1GOOlOlD ME24 1004 

IWT0660 1 ME261 001 

)lG00401 ME261 002 

%lG00402 ME261 003 

11 GO0403 ME261 004 

)I GO0301 ME261 005 

llT06701 ME305001 

)l GO0201 ME305002 

11GOOiOlMS ME241003MS 

$lGOOlOlMSD ME241003MSD 

!lGOOlOlDUP ME241003DUP 

VALIDATION SAMPLE TABLE LDC#: 2377A 

Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA /PCBs Metals 

Type Matrix Collected (l-9) (1.9) (1.9) (4.0) Cyanide 

TB water 7-15-97 X 

R water 7-15-97 X X X X X 

water 7-l 5-97 X X X X X 

FD water 7-15-97 X X X X X 

TB water 7-l 6-97 X 

water 7-l 6-97 X X X X X 

water 7-l 6-97 X 

water 7-l 6-97 X 

water 7-l 6-97 X 

TB water 7-21-97 X 

water 7-21-97 X 

MS water 7-l 5-97 X X X X 

MSD water 7-l 5-97 X X X 

DUP water 7-15-97 X 

TP = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 



SDG#: WF047 VALIDATION SAMPLE TABLE LDC#: 2346A 

Project Name: NAS Whiting 

I I I 

I QC I 
Client ID # 

39WO28 

39wo27 

39wo24 

39wo32 

39wo34 

39W034D 

Lab ID # 

ME243001 

ME243002 

ME243003 

ME243004 

ME243005 

ME243006 

Type Matrix 

water 

water 

water 

water 

water 

water 

39wo3 1 ~~ I ME243007 I I water 

:TOR-BLK 

~9TlOOOl 

l9WOO1 

l9WOO2 

19woo3 

l9WOO4 

39woo5 

ME243008 

ME244001 

ME244002 

ME244003 

ME244004 

ME244005 

ME244006 

TB 

water 

water 

water 

water 

water 

water 

water 

19WOO6 

19woo7 

19WOO8 

19wo14 

19wo15 

ME244007 

ME244008 

ME244009 

ME267001 

ME267002 

water 

water 

water 

water 

water 

19WO16 

19wo12 

r9W012D 

3wo13 

ME267003 

ME267004 

ME267005 

ME267006 

FD 

water 

water 

water 

water 

1 ME267007 I water 

Parameters/Analytical Method 

Date VOA Metals 
Collected OLVOl .o (2.1) 

7-15-97 X 

7-15-97 X 

7-l 5-97 X 

7-15-97 X X 

7-15-97 X X 

7-l 5-97 X X 

7-15-97 X 

7-l 7-97 X 

7-i 5-97 X 
in 

7-15-97 X 
.-.-. 

7-l 5-97 X X 

7-15-97 X 
. 

7-15-97 X 

7-l 5-97 X 

7-15-97 X 

7-l 5-97 X 

7-15-97 X 

7-16-97 X 

7-l 6-97 X 

7-16-97 X X 

7-16-97 X 

7-16-97 X 

7-l 6-97 X 

7-l 6-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF047 

Project Name: NAS Whiting 

Client ID # Lab ID # 

STOR-BLK2 ME267008 

39W034MS ME243005MS 

39W034MSD ME243005MSD 

39W034DUP ME243005DUP 

QC 

Type 

MS 

MSD 

DUP 

VAUDATION SAMPLE TABLE LDC#: 2346A 

Parameters/Analytical Method 

Date VOA Metals 
Matrix Collected OLVOI .o (2.1) 

water 7-l 8-97 X 

water 7-15-97 X X 

water 7-15-97 X 

water 7-l 5-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

‘1 
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SOG#: WI348 VALIDATION SAMPLE TABLE ’ LDC#: 2338A 

Project Name: NAS Whiting 

Client ID # Lab ID # 

39DOO2 ME245001 

39DOOl ME245002 

39D007 ME245003 

39D023 ME264001 

39D026 ME264002 

39D016 ME264003 

390013 ME264004 

39DO19 ME264005 

39D018 ME264006 

39D018D ME264007 

39D022 ME264008 

39R03401 ME264009 

39D018MS ME264006MS 

390018MSD ME264006MSD 

PC 

Type 

FD 

R 

MS 

MSD 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (1.9) 

soil 7-15-97 X 

soil 7-15-97 X 

soil 7-i 5-97 X 

soil 7-16-97 X 

soil 7-16-97 X 

soil 7-16-97 X 

soil 7-16-97 X 

soil 7- 17-97 X 

SOil 7-17-97 X 

soil 7-l 7-97 X 

soil 7-l 7-97 X 

water 7-16-97 X 

soil 7-17-97 X 

soil 7-I 7-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO49 VALIDATION SAMPLE TABLE LDC#: 2347A 

Project Name: NAS Whiting Parameters/Analytical Method 

Client ID # I Lab ID # 1 :Fe 1 Matrix 

39T10201 I ME262001 1 1 water TB 

39wo23 

39WO26 

ME262002 

ME262003 

water 

water. 

39wo25 ME262004 water 

39wo29 

39wo30 

39UOOl 

39wo10 

39wo19 

39wo20 

39wo21 

39WO21 D 

39wo22 

39T10401 

39WO21 MS 

water 

water 

water 

water 

water 

water 

water 

water 

water 

39Wo21MSD ME263004MSD MSD 1 water 

Date .VOA SVOA 
Collected (1.9) (1.9) 

7-15-97 X 

7-16-97 X 

7-16-97 X 

7-16-97 X 

7-16-97 X 

7- 16-97 X 

7-16-97 X X 

7-l 7-97 X 

7-l 7-97 x 

7-l 7-97 X 

7-17-97 X 

7-17-97 X 

7-l 7-97 X 

7-l 7-97 X 

7-17-97 X 

7-17-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

j 
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C) 
I . ..ie 1 

SD&#: WFO51 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Parameters/Analytical Method 

QC Date VOA 
Client ID # Lab ID # Type Matrix Collected (1.9) 

I6T06801 ME306001 TB water 7-21-97 x 

I6R03501 ME306002 R water 7-21-97 X 

Metals 

W-P) 

LDC#: 2360A 

I6G00401 ME306003 water 7-22-97 X 
I I I I I I 

I6G00401 D ME306004 

I6600402 ME306005 

I6G00403 ME306006 

I6T06901 ME322001 

I6G00302 ME322002 

l6G00303 ME322003 

I6G00202 ME322004 

I6600203 ME322005 

l6TO7001 ME340001 

/6G00601 ME340002 

I6G00601 F ME340003 

I6600602 ME340004 

l6R03601 MW340005 

6600304 ME340006 

6G00304F ME340007 

6G00301 ME340008 

6G00101 ME340009 

6G00101 D ME34001 0 

FD water 7-22-97 X 

water 7-22-97 X 

water 7-22-97 X 

TB water 7-22-97 X 

water 7-22-97 X X 

water 7-22-97 X X 

water 7-23-97 X X 
“. 

water 7-23-97 X X 

TB water 7-23-97 X 

water 7-23-97 X X 

water 7-23-97 X 

water 7-23-97 X X 

R water 7-23-97 X 

water 7-24-97 X X 

water 7-24-97 X 

water 7-24-97 X X 

water 7-24-97 X X 

FD water 7-24-97 ’ X X 
I I 

6TO7101 ME348001 TB water 7-25-97 X ! 

6GOO702 ME348002 water 7-25-97 X X 
I I I I I I 

6G00702DL ME348002DL water 7-25-97 X I 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO51 VALIDATION SAMPLE TABLE LDC#: 236OA 

Pioject Name: NAS Whiting 

Client ID # 

6G00703 

Lab ID # 

ME348003 

6G00703DL I ME348003DL 

6G00701 ME348004 

6G00401 MS ME306003MS 

6G00401 MSD ME306003MSD MSD 1 water 

Date 
Collected 

7-25-97 

7-25-97 

7-25-97 

Parameters/Analytical Method 

VOA Metals 

(l-9) F w 

X X 

X 

X X 

X 

x 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Dtiplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: wFo52 

Project Name: NAS Whiting 

Client ID # Lab ID # 

39018 ME346001 

39019 ME346002 

39020 ME346003 

39021 ME346004 

3902oD ME346005 

39029 ME346006 

39T10501 ME346007 

STORAGEBLK ME346008 

39020MS ME346003MS 

39020MSD ME346003MSD 

QC 

Type 

FD 

TB 

MS 

MSD 

VALIDATION SAMPLE TABLE LDC#: 2354A 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (OLVOl .O) 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-26-97 X 

water 7-25-97 X 

water 7-25-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DIJP = Duplicate 
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Table 1 

SDG#: WFO53 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Parameters/Analytical Method 

QC Date VOA 
Client ID # Lab ID # TYI- Matrix Collected (1.9) 

15TO7201 ME367001 TB water 7-27-97 X 

15R03701 ME367002 R water 7-27-97 X 

15G00601 ME367003 water 7-27-97 X 

15G00602 ME367004 water 7-27-97 X 

15G00602D ME367005 FD water 7-27-97 X 

I5T07301 ME377001 TB water 7-20-97 X 

15G00201 ME377002 water 7-20-97 X 

15GOOlOl ME377003 water 7-20-97 X 

I5G00202 ME377004 water 7-29-97 X 

I5600203 ME377005 water 7-29-97 X 

I5T07401 ME390001 TB water 7-29-97 X 

I5G00301 ME390002 water 7-29-97 X 

I5G00302 ME390003 water 7-29-97 X 

15G00701 ME390004 water 7-30-97 X 

I5GOO702 ME390005 water 7-30-97 X 

l5TO7501 ME404001 TB water 7-30-97 X 

l5G00401 ME404002 water 7-30-97 X 

:5GOO703 ME404003 water 7-30-97 X 

l5G00703D ME404004 FD water 7-30-97 X 

5G00501 ME404005 water 7-3 l-97 X 

5G00501 F ME404006 water 7-31-97 s 

5GOO502 ME404007 water 7-31-97 X 

5600503 ME404008 water 7-31-97 X 

5G00602MS ME367004MS MS water 7-27-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

Metals 

(2.1) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

LDC#: 23841 

i - .88 
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SDG#: WF053 VALIDATION SAMPLE TABLE LDC#: 2384A 

Pioject Name: NAS Whiting 

I I I 

Client iD # 

15G00602MSD 

Lab ID # 

ME367004MSD 

QC 

Type 

MSD 

Matrix 

water 

15G00602DUP ME367004DUP DUP water 

Parameters/Analytical Method 

Date VOA 
Collected (1.9) 

Metals 

(2.1) 

7-27-97 X I 
I 

7-27-97 I I X 

I 
TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO54 VALIDATION SAMPLE TABLE LDC#: 2399A 

Project Name: NAS Whiting Parameters/Analytical Method 

Client ID # 

15T07601 

15G00801 

15GO0801 D 

15600802 

Lab ID # 

ME441001 

ME441 002 

ME441 003 

ME441 004 

QC 

We 

TB 

Matrix 

water 

water 

Date 
Collected 

8-4-97 

VOA 

(1.9) 

X 

FD water 

water 

8-4-97 X X 

8-4-97 X X 

8-4-97 X X 

8-5-97 X X 15R03801 

15G00803 

15600303 

30T07701 

30R03901 

30G00302 

1 ME441 006 

ME441 005 

ME441 007 

ME450001 

ME450002 

I 

ME450003 

I 

R 

I 

water 

water 
I I 

TB 

water 

water 

R water 

water 

15G00801 MS 

15GOOEOl MSD 

15G00801 DUP 

ME44 1002MS 

ME441002MSD 

ME441002DUP 

MS 

MSD 

water 

water 

DUP water 

Metals 

(2.1) 

8-5-97 X X 

8-5-97 X X 

8-5-97 X 

8-6-97 X X 

8-6-97 X 

8-4-97 X 

8-4-97 X 
I I 

TR = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 

i 10 
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$DG#: WFOi5 VALIDATION SAMPLE TABLE LDC#: 251 tA 

Projeci Name: NAS Whiting Parameters/Analytical Method 

Client ID # Lab ID # 
QC 

Typo Matrix 

)wT08001 

)WR04101 

IWG00401 

IWG00401 D 

3A04201 

3G00401 

IWG00401MS 

lWG00401 MSD 

MF004001 

MF004002 

MF004003 

MF004004 

MF004005 

MF004006 

MF004003MS 

TB 

R 

A 

MS 

water 

water 

water 

water 

water 

water 

water 

MF004003MSD MSD water 

Date 
Collected 

1 o-27-97 

1 o-27-97 

1 o-27-97 

1 o-27-97 

1 O-28-97 

1 O-28-97 

1 Q-27-97 

1 o-27-97 

VOA 

(1.9) 

X 

X 

X 

X 

X 

X 

X 

X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table II 
Summary of Rejected Data (Organic@ 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

NF022 

NF023 

WF024 

WF025 

WF026 

WF027 

Fraction 

Volatiles 

Semivolatiles 

Pesttcides 8 PCBS 

Volatile5 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatlles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Sample Compound Reason 

All samples No rejected rewlts 

Al! samples No rejected results 

All samples No rejected results 

All samples No rejected results 

Ail samples No rejected results 

All samples No relected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

16G00501 P-Butanone Initial & Continung Calibration 

16G00501 D 2-Butanone WV 

WFO26 

WF029 

WFO30 

WFO31 

WFO31 B 

WF032, 

WF033 

WF034 

WF035 

Semivolatkes 

Pesticides 8 PCBs 

Volatiles 

Semivolatiles 

Pesticides &. PCBs 

Volatiles 

Semivolatlles 

Pestlcldes & PCBs 

Volatlles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semwolatiles 

Pesticides 8 PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semwolatiles 

Pestictdes 8 PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

16R01501 PButanone 

66G02101 2-Butanone 

66GO2103 PButanone 

66TO2001 BButanone 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

Ail samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

29G00501 Heptachlor epotide 

29GOO501 D Heptachlor epodde 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

Target compound identification (RT) 
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Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

._ SDG 

NF036 

NF037 

NF038 

NF039 

NF040 

NF041 

NF042 

NF043 

NF044 

NF045 

NF046 

NF047 

WFO48 

Fraction 

Volatiles 

Semivolatlles 

Pesticides 8 PCBs 

V&tiles 

Semwolatiles 

Pesticides & PCBs 

Volatiles 

V&tiles 

Volatiles 

Volatiles 

Semivolatiles 

Pesticides 8 PCBs 

Volatiles 

Volatiles 

Volatiles 

Volatiles 

Semivolatiles 

Pesticides 8 PCBs 

Volatlles 

Semivolatiles 

Pesticides 8 PCBs 

Volatiles 

Volatiles 

Sample Compound 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rqected results 

All samples No elected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rqected results 

All samples No rqected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

All samples No rejected results 

39TiOOOl Acetone & 2-Butanone 

39WOOl Acetone & 2-Butanone 

39woo2 Acetone 8. 2-Butanone 

39woo3 Acetone 8. 2.Butanone 

39woo4 Acetone 8. PButanone 

39woo5 Acetone & PButanone 

39WOO6 Acetone & 2-Butanone 

39woo7 Acetone 8 OButanone 

39woo.3 Z-Butanone 

39woi 2 Acetone 8 2-Butanone 

39WO12D Acetone S 2-Butanone 

39woi 3 Acetone & Z-Butanone 

39wo14 Acetone 8 2-Butanone 

39wo15 Acetone & 2-Butanone 

39WO16 Acetone 8 P-Butanone 

39wo17 Acetone 8 P-Butanone 

39wo24 2-Butanone 

39wo27 2.Butanone 

39WO28 2-Butanone 

39wo31 2-Butanone 

39WO32 Acetone B BButanone 

39wo34 2-Butanone 

39W034D Acetone & P-Butanone 

STOR-BLK 2-Butanone 

STOR-BLKZ 2-Butanone 

All samples No rejected results 

Reason 

Initial 8 Continuing Calibration 

@RF) 

__x 
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Table II 
Summary of qejected Data (Organics) 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

WF049 

WF049 

WF051 

WF052 

WF053 

WF054 

Fraction 

Semivolatlles 

Volatiles 

Volatiles 

Volatil&s 

Organic Compounds 

Sample Compound 

39T10201 Acetone & 2-Butanone 

39’:3401 Acetone &2-Butanone 

39WO18 Acetone 

39wo19 2-Butanone 

3SWO20 Acetone B P-Butanone 

39wo21 Acetone 8 2-Butanone 

39WO21 D Acetone & 2-Butanone 

39wo22 Acetone 8 2-Butanone 

39wo23 Acetone 8 2-Butanone 

39WO25 Acetone & 2-Butanone 

39WO26 Acetone 8 BButanone 

39wo29 a-Butanone 

39wo30 2-Butanone 

All samples No rejected results 

All samples No rejected results 

39G018 

39GOlS 

39G020 

39G020D 

396021 

396029 

39R10501 

STORnGE BLK 

Acetone B P-Butanone 

Acetone & BButanane 

Acetone & OButanone 

Acetone & 2-Butanone 

Acetone & 2-Butanone 

Acetone & 2-Butanone 

Acetone & 2.Butanone 

Acetone 

All samples No rejected results 

All samples No rqected results 

All samples No rejected results 

Initial & Cont!nuing Calibration 

WV 
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Table III 
Summary of Rejected Data (Inorganics) 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analyles 

Sample 

‘40 rejected results 

Vo rejected results 

WI rejected results 

‘Jo rqected results 

No rejected results 

NO rejected results 

No rejected results 

NO rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

NO rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

No rejected results 

No rejected results 

No rejected results 

No rqected results 

No rejected results 

No rejected results 

No relected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

Cyanide 

No rejected results 

No rejected results 

Fraction SDG 

YF022 All samples 

All samDies 

All samples 

All samples 

All samples 

All samples 

411 metals 

3vanide 

YFO23 

411 metals 

3yanlde 
YF024 

VFO25 

VFO26 

411 metals All samples 

All SamDIes Cyanide 

911 metals 

Cyanide 

All samples 

All samples 

Ail samples 

All samples 

VFD27 All metals 

Cyanrde 

All meta1.s NF026 All samples 

All samples 

Ail samples 

All samples 

All samples 

All samples 

Cyanide 

All metals 

Cyanide 

All metals 

Cyanide 
NF030 

NF031 All samples 

05GOOiOi 

05G00301 

05G00601 

05G00602 

05G00901 

05600902 

05GOiOOi 

05GOi 001 D 

05G01002 

05A01901 

33GOOlOl 

33GOO201 

33600301 

33GOO3OlD 

33G00501 

Matrix spike (%R) 

All metals 

Cyanide 

All metals All samples 

All samples 

vVFO31 B 

flFO32 

Cyanide 

All metals 

Cyanide 

All samples 

All samoles 

WF033 All metals 

Cyanide 

All samples 

All samples 

Ail metals 

Cyanide 

All metals 

Cyanide 

All metals 

Cyanide 

All samples 

All samples 

All samples 

All samples 

Ail samples 

All samoles 

WF034 

WF035 

WF036 

WF037 All metals 

Cyanide 

All metals 

Cyanide 

All samples 

15FOO201 

All samples 

All samples 

Matrix spike (%R) 

WFO41 
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SDG 

WF045 

WFO46 

Table III 
Summary of Rejected Data (Inorganic@ 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

inorganic Analytes 

Fraction Sample Al-dyte 
d 

Reason 

All metals All samples No rejected results 

Cyanide All samples No rejected results 
: 

All metals All samples No rejected results 

II Cyanide All samples No rejected results 

II WF047 I All metals All Sam&s I No rejected results I II 
WFO51 

WFO53 

WF054 

All metals 

All metals 

All metals 

All samDIes 

All samples 

All samples 

No rejected results 

No rqected results 

No rejected results 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

-7 T T 
Qualifier 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD 
- 

MS MS0 RPD 

23-97 108 115 
1 O-80 88 93 
24-96 100 108 
g-103 106 118 

1 O-80 88 
24-96 97 
g-103 139 

YF022 BKGOOIOI Volatiles 

Semivolatiles 
4-Chloro-3-methylphenol 
4-Nitrophenol 
2.4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

‘vFO23 02G00301 Volatiles 

Semivolatiles 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachiorophenol 

Pesticides/PCBs 

I/F024 15G00701 Volatiles 

Semivolatiles 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

UFO25 15G00601 Volatiles 

Semivolatiles 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

J (all detects) 
J (all detects) 
J (all detects) 
J (all detects) 

None 

82 

122 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 

None 

I O-80 100 102 
24-96 102 106 
g-103 747 148 

J (all detects) 
J iall detectsj 
J (all detects) 

1 O-80 99 102 
24-96 101 103 
9-103 124 130 

None 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 

p7 
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Table IV 
Summary of Percent Recoveries (%R) and Relatitie Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

NF026 15600803 Volatiles None 

Semivolatiles 
4-Chloro-3-methylphenol 23-97 99 J (all detects) 

4-Nitrophenol 1 O-80 108 114 J (all detects) 

Pentachlorophenol 9-I 03 140 144 J (all detects) 

2.4-Dinitrotoluene 24-96 100 J (all detects) 

Pesticides/PCBs None 

NF027 16G00501 Volatiles 
Benzene sll 12 J 

Semivolatiles 
4-Nitrophenol 1 O-80 91 91 J (all detects) 

Pentachlorophenol 9-l 03 104 104 J (ail detects) 

Pesticides/PCBs None 

NF028 12G00101 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 83 J (all detects) 

PesticidedPCBs None 

NF029 14GOOf 01 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 88 91 J (all detects) 

Pentachlorophenol 9-l 03 106 J (all detects) 

Pesticides/PCBs None 

NF030 66G00601 Volatiles None 

Semivolatiles 
4-Nitrophenol ’ 1 O-80 85 89 J (all detects) 

Pesticides/PCBs None 

i A-48 



Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates ; 

Groundwater and Subsurface Soil Investigation, Phase’116 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Client ID 

NF031 05G01001 

Compound 

Volatiles 

Semivolatiles 
Phenol 
2Chlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 
Pentachiorophenol 
1.4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 

Criteria % Recovery 

% Recovery RPD MS MSD RPD Qualifier 

None 

642 50 None 
240 50 None 
542 51 None 

1 O-80 550 95 58 None 
550 52 None 
528 45 J 
238 56 J 
228 41 J 
531 84 J 
238 52 J 
1531 54 J 

YFO31 B None 

Pesticides/PCBs 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

None 

rVFO32 29600501 

h/F033 66600201 

YF034 30G00301 

Volatiles 
Semivolatiles 
PesticidesfPCBs 

Volatiles 
1 ,I -Dichloroethene 

Semivolatiles 
4-Nitrophenol 

Pesticides & PCBS 

Volatiles 

Semivolatiles 
Acenaphthene 
1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
2,4-Dinitrotoluene 
Pyrene 

1 O-80 

46-118 44 

83 

16 

37 
33 
34 
40 
36 

None 
None 
None 

None 

None 

None 

None 

None 
None 
None 
None 
None 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Organic Compounds 

T T I Criteria % Recovery 

RPD MS MSD RPD Qualifier Client ID 

30G00301 

66G01701 

Compound 

PesticidesiPCBs 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

% Recovery 

54GOOlOl Volatiles 

Semivolatiles 
4-Nitrophenol 
1,4-Dichlorobenzene 
1,2+Trichlorobenzene 

Pesticides/PCBs 

1 O-80 

15GOO803 Volatiles 

36800303 Volatiles 

35800203 Volatiles 

37800203 Volatiles 

fl 

05G00902 Volatiles 

05GOO802 Volatiles 

SDG 

NF034 cont. I None 

NF035 None 
None 
None 

NF036 

101 81 

I None None 

30 30 
36 36 

None None 
J J 
J J 

None None 

528 
528 

None 

None 

‘vFO37 

lvFO38 

‘vFO39 I None 

lvFO40 I None 

“(FO41 None 
None 

124 121 J (all detects) 

I None VF042 

I None VF043 

514 40 I None 
VF044 66G01201 Volatiles 

Trichloroethene 

OWG00502 Volatiles 

Semivolatiles 
4-Nitrophenol 
2,4-Dinitrotoluene 

1 O-80 
24-96 

109 

I None VF045 

96 J (all detects) 
J fall detects) 100 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

VF045 cont. OWG00502 Pesticides & PCBs 
gamma-BHC 515 28 J 
Heptachlor 520 24 J 
Aldrin 40-I 20 222 128 29 J 
Dieldrin 52-126 518 134 22 J 
Endrin 56-I 21 521 144 22 J 

VF046 31 GO01 01 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 88 96 J (all detects) 

Pesticides & PCBs 
Endrin 56-I 21 127 J (all detects) 

VF047 39wo34 Volatiles None 

VF048 39D018 Volatiles None 

VF049 39wo21 Volatiles None 

None Semivolatiles None 

VF051 16G00401 Volatiles None 

VF052 39020 Volatiles None 

VF053 15600602 Volatiles None 

VF054 15G00801 Volatiles None 

VF055 13G00401 Volatiles None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

SDG 

IF022 

u’FO22 

JFO23 

VF024 

YFO25 

NF026 

Client ID 

Laboratory ID 
Collection Date 

Acetone 

Semivolatiles 
PesticidesiPCBs 

Client ID 

Laboratory ID 
Collection Date 

Acetone 

Semivolatiles 
PesticidesJPCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 
Carbon disulfide 

Semivolatiles 
PesticidesJPCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 

Semivolatiles 
PesticidesiPCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
1 ,P-Dichloroethene (total) 
Chlorobenzene 
Ethylbenzene 

1.4-Dichlorobenzene 
Naphthalene 
Diethylphthalate 

PesticideslPCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
2-Butanone 
Trichloroethene 

Organic Compounds 

BKGOOl 01 

RB858003 
7/l 6196 

ND 

ND 
ND 

01 GO01 02 

RB073000 

7/l 9196 

4 q/L 

ND 
ND 

02G00301 
RB887012 

7/24/96 

ND 
1 g/L 

ND 
ND 

15G00701 
RB920009 

7131 I96 

2 

ND 
ND 

lSGOO601 

RB956006 

8/7/96 

5 q/L 
1 w/L 
5 ug/L 

IOU ug/L 

12 uglL 
4 W/L 
1 w/L 

ND 

15GOO803 
RB900007 

8/l 4196 

25 q/L 
7 w/L 
4 ug/L 

BKGOOl 01 D 

RB856004 
7/l 6196 

8 ug/L 

ND 
ND 

01 GO01 02D 
RB873009 

7/l 9196 

2 &l/L 

ND 
ND 

02G00301 D 
RB087013 

7124196 

10 ug/L 
ND 

ND 
ND 

15G00701 D 
RB920010 

7#1/96 

ND 

ND 
ND 

lSGOO601 D 
FIB956008 

W/96 

8 w/L 
1 w/L 
5 w/L 
1 w/L 

12 ug/L 
4 q/L 
1 q/L 

ND 

15GOO003D 
RB980008 

8/l 4196 

5 &l/L 
1ou ug/L 

4 ug/L 

RPD 

Not calculable 

67 

Not calculable 
Not calculable 

- 

Not calculable 

46 
0 
0 

Not calculable 

0 
0 
0 

133 
Not calculable 

. 0 

Bis(2-ethylhexyl)phthalate 2 w/L 1 UgJL 67 

4,4’-DOT 0.16 ug/L 0.079 ug/L 68 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VF026 

IyFO26 

NF027 

NF027 

ffFO28 

WF028 

Client ID 

Laboratory 10 

Collection Date 

Acetone 
1,2-Dichloroethene (total) 
Benzene 

Phenol 
Naphthalene 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 

Laboratory ID 
Collection Date 

Acetone 
Benzene 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Bis(2-ethylhexyl)phthalate 

PesticidesiPCBs 

Client iD 

Laboratory ID 
Collection Date 

Acetone 
2-Butanone 

Semivolatiles 
Pesticides/PCBs 

Client ID 

Laboratory ID 
Collection Date 

Acetone 

Phenol 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Organic Compounds 

16600403 
RB900020 

6/l 6196 

3 ug/L 
1 ug/L 

600 ug/L 

8 ugiL 
1 ug/L 
1 q/L 

ND 

16G00403DL 

RB980020DL 

0/l S/96 

18 ug/L 
700 ug/L 

16G00501 

RCOl6009 
8121 I96 

ND 

2 ug/L 

ND 

09G00301 
RCOl6019 

8123196 

46 ug/L 
2 q/L 

ND 
ND 

11 GO0201 

RC044011 
0J20/96 

5 ug/L 

4 q/L 
5 w/L 

ND 

12G00101 
RC044012 

8127196 

3 ug/L 

2 ug/L 

ND 

16G00403D 

RB960021 

6/l 6196 

2 ug/L 
2 ug/L 

600 ug/L 

8 ugiL 
2 ug/L 

1ou ug/L 

ND 

16G00403DDL 

RB9690021 DL 

6/l 6196 

24 ug/L 
740 ug/L 

16G00501 D 
RCOl6013 

6121 I96 

ND 

1ou ug/L 

ND 

09G00301 D 
RCOl6020 

8123196 

18 ug/L 
1 ou ug/L 

ND 
ND 

11 GO0201 D 
RC044018 

E/28/96 

11 ug/L 

6 W- 
4 w/L 

ND 

12G00101 D 
RC044017 

8127196 

6 w/L 

2 ug/L 

ND 

RPD 

40 
67 
0 

0 
67 

Not calculable 

None 

29 
6 

None 

Not calculable 

None 

88 
Not calculable 

None 
None 

75 

40 
22 

None 

67 

0 

None 
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Table V 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Groundwater and Subsurface Soil Investigation, Phase II8 

NAS Whiting Field, Milton Florida 

SDG 

IF029 

VFO30 

YFO30 

NF031 

iVFO31 

Client ID 

Laboratory ID 

Collection Date 

Acetone 
Carbon disulfide 
Methylene chloride 

Bis(2-ethylhexyl)phthalate 

PesticidesiPCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 
Methylene chloride 

Bis(2-&hylhexyl)phthalate 

Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

Client ID 

Laboratory ID 
Collection Date 

1 ,I -Dichloroethene 
1,2-Dichloroethene (total) 
Trichloroethene 

Di-n-butylphthalate 

Pesticides/PCBs 

Organic Compounds 

14GOOlOl 

RC092007 

9/l l/96 

8 ug/L 
3 ug/L 
1 ug/L 

4 us/L 

ND 

66GOO601 
RC121007 

9/l 6196 

2 ug/L 
2 ug/L 

2 USIL 

ND 

66GO2203 
R’S12101 6 

g/20/96 

4 g/L 

2 ug/L 

ND 

&GO1 001 

MB928007 

9/25/9 6 

ND 
ND 
ND 

33GOO301 
MB958006 

g/27/96 

5 uglL 
4 l&l/L 

300 ug/L 

1 ug/L 

ND 

14GOOlOl D 

RC092009 

9/l l/96 

4 ug/L 
IOU us/L 
IOU ug/L 

4 w/L 

ND 

66G00601 D 

UC1 21011 

9/l 0196 

8 ug/L 
IOU ug/L 

3 uglL 

ND 

660022030 

RC121017 
g/20/36 

IOU ug/L 

1ou ug/L 

ND 

05GOlOOl D 

MB92801 2 
9/25/96 

ND 
ND 
ND 

33GOO301 D 

MB958007 
g/27/96 

6 ug/L 
3 w/L 

300 llg/L 

1 w/L 

ND 

RPD 

67 
Nat calculable 
Not calculable 

a 

None 

120 
Not calcutabte 

40 

None 

Not calculable 

Not calculable 

None 

None 
None 
None 

18 
29 
0 

0 

None 
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Table V 
Summary oj Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG I 
Organic Compounds RPD 

ilFO32 Client ID 29800501 29GOOSOl D 

Laboratory ID .MCOllOO7 MC01 1008 

Collection Date 1 O/2/96 1012196 

Volatiles ND ND None 
Semivolatiles ND ND None 
Pesticides/PCBs ND ND None 

VF033 Client ID 66GOO201 66G00201 D 

Laboratory ID MC1 18002 MC1 18003 

Collection Date 1 O/9/96 1 O/9/96 

Trichloroethene 1 ug/L 1 ug/L 0 
Toluene 1 ug/L 1 w/L 0 

Semivolatiles ND ND None 
Pesticides/PCBs ND ND None 

VF034 Client ID 30G00301 30G00301 D 

Laboratory ID MC1 53005 MC1 53008 

Collection Date 1 O/l 6196 1 O/l 6196 

1.2-Dichioroethene (total) 31 ug/L 31 ug/L 0 
Trichloroethene 340 ug/L 340 ug/L 0 

Di-n-butylphthalate 2 w/L 1 ou q/L Not calculable 

Pesticides/PCBs ND ND Ndne 

NF035 Client ID 66G01701 66G01701 D 

Laboratory ID MC21 4005 MC21 4007 

Collection Date 1 O/23/96 1 O/23/96 

Volatiles ND ND None 

Di-n-butylphthalate 3 I.@- 2 ug/L 40 

PesticideslPCBs ND ND None 

NF036 Client ID 54GOOlOl 54G00101 D 

Laboratory ID MC262004 MC262008 

Collection Date 1 O/30/96 1 O/30/96 

Volatiles ND ND None 

Diethylphthalate 1 ug/L 1ou uglL Not calculable 
Di-n-butylphthalate 1 w/L IOU ug/L Not calculable 

Pesticides/PCBs ND ND None 

WF037 Client ID 15600803 15G00803D 

Laboratory ID MC424007 MC424008 

Collection Date 1 l/20/96 11/20/96 

Trichloroethene 5 q/L 5 w/L 0 

WF038 Client ID 36800303 368003031) 

Laboratory ID MC68701 0 MC60701 1 
Collection Date 12/l 7196 12/l 7f96 

Volatiles ND ND None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

JvFO38 Client ID 36BQ0403 36800403D 

Laboratory ID MC68701 4 MC66701 5 

Collection Date 12/l 8/96 12/l 8/96 

Volatiles ND ND None 

WFO39 Client ID 35000302 35800302D 

Laboratory ID MC698013 MC69801 5 

Collection Date 12121 I96 12/21/96 

Volatiles ND ND None 

WFO39 Client ID 35B00203 35800203D 

Laboratory ID MC69801 0 MC69801 6 

Collection Date 12/21/96 12121 I96 

Volatiles ND ND None 

WFO40 Client ID 37800203 37B00203D 

Laboratory ID MC78301 0 MC78301 8 

Collection Date 1 I8197 l/8/97 

Acetone 14 ug/Kg 12 ug/Kg 15 

Methylene chloride 2 ug/Kg 10 ug/Kg 133 

WFO40 Client ID 37BC0103 37800103D 

Laboratory ID MC78301 3 MC78301 9 

Collection Date l/8/97 l/8/97 

Acetone 18 ug/Kg 22 ug/Kg 20 

Methylene chloride 3 ug/Kg 11 w/Kg 114 

WFO41 Client ID 35GOOlOl 35GOOlOl D 

Laboratory ID MD908004 MD908005 

Collection Date 6/l l/97 8/l 1 I97 

Volatiles 
I,1 -Dichlcroethene 6 ug/L 7 w/L 15 
1 ,I ,1 -Trichloroethane 2 w/L 2 ug/L 0 
Xylene (total) 2 ug/L 1 ug/L 67 

Semivolatiles ND ND 
Pesticides & PCBs Nb ND 

WFO41 Client ID 35GOO202 35G00202D 

Laboratory ID MD950002 MD950003 

CoIledion Date 6/l S/97 6/l 5197 

Volatiles 
Chloroform 3 g/L 3 w/L 0 

Semivolatiles 
Bis(2-ethylhexyl)phthalate IOU ug/L 5 w/L Not calculable 

Pesticides & PCBs ND ND 

WFO42 Client ID 05GOO902 05G00902D 

Laboratory ID ME007004 ME007005 

Collection Date 6/l 9f97 6/l 9/97 

Volatiles ND ND 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VFO43 

YFO43 

NF044 

NF044 

INFO45 

WFO45 

WFO46 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 
Benzene 
Trichloroethene 
Xylenes (total) 

Client ID 
Laboratory ID 

Collection Date 

Acetone 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, total 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
1 ,I -Dichloroethene 
1,2-Dichloroethene (total) 
Trichloroethene 

Client ID 
Laboratory ID 

Collection Date 

Volatiles 
Trichloroethene 

Client ID 
Laboratory ID 

Collection Date 

Volatiles 
Acetone 

Semivolatiles 
Pesticides & PCBs 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Pesticides & PCBs 

Semivolatiles 
Di-n-butylphthalate 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 
Pesticides & PCBs 

Semivolatiles 
Di-n-butylphthalate 

Organic Compounds 

05600802 
ME042004 

6124197 

1 ug/L 
4 ug/L 
1 q/L 

07G00101 
ME087002 

6/26/97 

540 ugiL 
3900 ug/L 
14000 ugiL 
1800 ug/L 
3200 ug/L 

66G01201 

ME1 10002 
6,‘30/97 

3 ug/L 
3 ug/L 

120 ug/L 

66GOO603 
ME1 35002 

712197 

1 ug/L 

OWG00502 
ME1 49004 

7/8/97 

3 ug/Kg 

ND 
ND 

OWG00302 
ME1 90002 

7/l o/97 

ND 
ND 

4 w/L 

31 GO01 01 
ME241 003 

7/l 6197 

ND 
ND 

6 ug/L 

05G00802D 

ME042005 

6124197 

1ou ug/L 
1ou ug/L 
1 ou ug/L 

07G00101 D 
ME087003 

6/26/97 

490 ugfL 
4400 ug/L 
16000 ugfL 
2000 ug/L 
3600 ug/L 

68GOi 201 D 

ME1 10003 

6130197 

2 q/L 
3 ug/L 

96 ug/L 

66G00603D 
ME135003 

7/2/97 

1 ug/L 

OWG00502D 

ME1 49005 

718197 

2 ug/Kg 

ND 
ND 

OWG00302D 
ME1 90003 

7/l o/97 

ND 
ND 

6 ug/L 

31 GO01 01 D 

ME241 004 
7/l 5197 

ND 
ND 

3 w/L 

RPD 

Not calculable 
Not calculable 
Not calculable 

IO 
12 
13 
10 
12 

40 
0 

22 

0 

40 

40 

67 

. - -  

. - ”  _ 
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Table V 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

VFO47 

VFO47 

YF048 

NF049 

NF057 

WF057 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Acetone 
Carbon disulfide 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Methylene chloride 
Benzene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Acetone 
Trichloroethene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Acetone 

Client ID 

Laboratory ID 
Collection Date 

Organic Compounds 

39wo34 
ME243005 

717 5197 

4 ug!L 
1 u ug/L 

39wo7 2 

ME267004 
7/7 6197 

2u ug/L 
2 ug/L 

39D07 8 

ME264006 
7/7 7f97 

27 uglug 
2 ug/Kg 

39wo27 
ME263004 

717 7197 

ND 

7 6G00407 
ME306003 

7/22/97 

7 8 ug/L 

7 6G007 07 
ME340009 

7124197 

39W034D 
ME243006 

717 5t97 

5u ug/L 
7 ug/L 

39wo7 2D 
ME267005 

717 6197 

1 ug/L 
2 w/L 

39D07 8D 
ME264007 

717 7197 

27 ug/Kg 
2 ug/Kg 

39WO27 D 
ME283005 

717 7197 

ND 

7 6G00401 D 
ME306003 

7122197 

74 ug/L 

7 6G007 07 D 

ME34007 0 

7124197 

RPD 

Not calculable 
Not calculable 

- 

Not calculable 
0 

0 
0 

- 

25 
- 

WF052 

NFO53 

WF053 

Volatiles ND ND 

Client ID 39020 39020D 

Laboratory ID ME346004 ME346005 
Collection Date 7125197 7125197 

Volatiles ND ND 

Client ID 7 5G00602 7 5G00602D 

Laboratory ID ME367004 ME367005 
Collection Date 7127197 7127197 

Volatiles 
Trichloroethene ? w/L 2 ug/L 0 

Client ID 15600703 7 5G00703D 

Laboratory ID ME404003 ME404004 
Collection Date 7POl97 7/30/97 

Volatiles 
7.2~Trichloroethene (total) 7 ug/L 2 ug/L 67 
Trichloroethene 36 ug/L 38 ug/L 5 
1,7 -Dichloroethene 2 w/L 1 ou ug/L Mot calculable 



Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

WF054 Client ID 7 5G00807 7 5G00807 D 

Laboratory ID ME447 002 ME447 003 

Collection Date 8f4jS7 814197 

Volatiles 
Chlorobenzene 4 ug!L 4 q/L 0 

WF055 Client ID OWG00407 OWG00407 D 

Laboratory ID MF004003 MF004004 

Collection Date 1 o/27/97 7 O/27/97 

Volatiles ND ND 

-_ 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

JvFO22 

NFO23 

Client ID Compound 

All 
All 

BKROIOCH 

EKG001 01 

BKGOO102 

BKGOOI 03 

BKG00202 

BKG00201 

BKFOI 001 

17GOOlOl 

17G002U 

01 GO01 020 

411 
411 

31 GO0201 

31 GO0301 

32GOOlOl 

16G00703 

1 EGO0301 

Organic Con 

Volatiles All within QC limits 
Semivolatiles All within QC limits 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 

Volatiles All within QC limits 
Semivolatiles All within QC limits 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachforobiphenyl 
Decachlorobiphenyl 
Decachlorobiahenvl 

Ipounds 

Percent Recovery 

58 60-I 50 
58 60-I 50 
59 60-I 50 
57 60-150 
37 60-I 50 
37 60-l 50 
40 60-I 50 
41 60-I 50 
47 60-l 50 
47 60-i 50 
43 60-l 50 
43 60-I 50 
59 60-I 50 
59 60-I 50 
51 60-I 50 
47 60-I 50 
58 60-l 50 
56 60-I 50 
22 60-l 50 
21 60-I 50 
59 60-I 50 
56 60-I 50 

32 60-I 50 
28 60-I 50 
49 60-I 50 
47 60-I 50 
41 60-l 50 
42 60-I 50 
59 60-l 50 
55 60-I 50 
48 60-I 50 
46 60-I 50 

QC Limits 
# of 

Samples 

10 

5 

Qualifier 

None 
None 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

None 
None 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

NF024 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 
EKG00203 Decachlorobiphenyl 52 60-l 50 J 

Decachlorobiphenyl 46 60-l 50 J 

iNFO25 All Volatiles All within QC limits None 
All Semivolatifes All within QC limits None 

Pesticides/PCBs 5 
15G00101 Decachlorobiphenyl 21 60-I 50 J 

Decachlorobiphenyl 20 60-l 50 J 
15G00303 Tetrachloro-m-xylene 57 60-I 50 J 

Tetrachloro-m-xylene 56 60-l 50 J 
15GOO502 Tetrachloro-m-xyiene 155 60-t 50 J (all detects) 

Tetrachloro-m-xylene 162 60-I 50 J (all detects) 
15R01301 Decachforobiphenyl 59 60-150 J 
15G00502RE Decachlorobiphenyl 53 60-l 50 J 

Decachlorobiphenyl 54 60-l 50 J 

WFO26 All Volatiles All within QC limits None 

Semivolatiles 2 
15600802 P-Fluoroblphenyl 161 43-i 16 J (all detects) all B/N 

TerphenyCdl4 163 33-141 J (all detects) all B/N 
15G00802R P-Fluorobiphenyl 182 43-116 J (all detects) all B/N 

TerphenyCdl4 153 33-141 J (all detects) all B/N 



Summary of Surrogate Recoveries 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

MFO26 cont. 

VF027 

‘/FO28 

Client ID 

15G00201 

15G00202 

15G00801 

15G00003 

16G0020t 

16G00203 

16600403 

16G00403D 

16G00601 

q 

911 
411 

16600304 

56G02103 

411 
411 

I oboor 01 

I 1 GO01 01 

II GO0301 

I 1 GO0401 

I1 GO0201 D 

Organic Compounds 

Compound 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachforobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 

Volatiles 
Semivolatiles 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 

Volatiles 
Semivolatiles 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Zecachlorobiphenyl 
Decachiorobiphenyi 
IIecachlorobiphenyl 
3ecachlorobiphenyl 
Iecachlorobiphenyl 
Ilecachlorobiphenyl 

Percent Recovery QC Limits 

52 60-I 50 
50 60-l 50 
58 60-i 50 
58 60-I 50 
43 60-I 50 
36 60-l 50 
58 60-l 50 
58 60-I 50 
43 60-l 50 
37 60-I 50 
44 60-I 50 
43 60-I 50 
40 60-t 50 
39 60-I 50 
47 60-I 50 
46 60-i 50 
25 60-I 50 
25 60-I 50 

All within QC limits 
All within QC limits 

46 
43 
58 
58 

All within QC limits 
All within QC limits 

50 60-I 50 J 
48 60-I 50 J 
47 60-I 50 J 
47 60-I 50 J 
25 6Q-150 J 
24 60-I 50 J 
29 60-i 50 J 
29 60-I 50 J 
59 60-I 50 J 

60-t 50 J 
60-I 50 J 
60-I 50 J 
60-I 50 J 

iv of 
Samples 

9 

2 

5 

Qualifier 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

None 
None 

None 
None 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil investigation, Phase IIt3 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

WF029 All Volatiles Aft within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 3 
13GOOlOl Decachlorobiphenyl 23 60-I 50 J 

Decachlorobiphenyl 23 60-I 50 J 
66G00901 Decachlorobiphenyl 43 60-I 50 J 

Decachlorobiphenyl 42 60-I 50 J 
66G00903 Decachlorobiphenyl 52 60-I 50 J 

Decachlorobiphenyl 52 60-I 50 J 

WFO30 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 

66GOO604 Decachlorobiphenyl ’ 31 60-I 50 J 
Decachlorobiphenyl 31 60-I 50 J 

WFO31 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 3 
05G00301 Tetrachloro-mkylene 56 60-I 50 J 

Tetrachloro-m-xylene 52 60-I 50 J 
05G00101 Decachlorobiphenyl 164 60-I 50 J (all detects) 
05G01002 Tetrachioro-m-xylene 57 60-I 50 J 

WFO31 B All Volatiles All within QC limits None 
Aii Semivdlatiles All tiihin QC limits None 
All Pesticides/PCBs Al! within QC limits None 

WF032 All Volatifes Ati within QC limits None 
All Semivolatiles All within QC limits None 

29G00101 Pesticides/PCBs 1 
Tetrachloro-m-xylene 54 60-I 50 J 
Tetrachloro-m-xylene 56 60-I 50 J 



‘h 
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Table VI 

Summary of Surrogate Recoveries 
Groundwater and ‘Subsurface Soil Investigation, Phase IlB 

NAS Whiting Field, Milton Florida 

i 

d 

Organic Compounds 

SDG 

NF033 

NF034 

NF035 

NF036 

ivFO37 

Client ID 

All 
All 

Compound 

Volatiles 
Semivclatiles 

07GOOi 01 
30G00501 
66GOO201 D 

Pesticides/PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

All 
All 

Volatiles 
Semivolatiles 

66G01801 

All 
All 

Pesticides/PCBs 
Tetrachloro-m-xylene 

Volatiles 
Semivolatiles 

08G00101 

All 
All 

Pesticides/PCBs 
Tetrachloro-m-xylene 

Volatiles 
Semivolatiles 

54GOOlOl 

Alf 
All 
All 

Pesticides/PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Volatil& 
Semivolatiles 
Pesticides/PCBs 

All Volatiles 

All Volatiles 

All Volatiles 

I I # of I 
Percent Recovery 

All within QC limits 
All within QC limits 

174 
59 
25 
36 

All within QC limits 
All within QC limits 

164 

All within QC limits 
All within QC limits 

59 

All within QC limits 
All within QC limits 

QC Limits 

60-t 50 
60-I 50 
60-I 50 
60-l 50 

60-I 50 

60-l 50 

Samples 

3 

1 

1 

Qualifier 

None 
None 

J (all detects) 
J 
J 
J 

None 
None 

J (all detects) 

None 
None 

J 

None 
None 

All within QC limb 
All within QC limits 
All within QC limits 

All within QC iimits 

None 
None 
None 

None 

All within QC limits I - l-l None 

All within QC limits None 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
. SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

vFO41 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides & PCBs 2 
35G0020i. Decachlorobiphenyl 58 60-I 50 J 
36GOOi 03 Tetrachloro-m-xylene 57 60-l 50 J 

Tetrachloro-m-xylene 58 60-I 50 J 

YF042 All Volatiles None 

UFO43 All Volatiles None 

MFO44 All Vofatiles None 

rVFO45 All Volatiles None 

Semivolatiles 3 
OWGOOI 01 2-Fluorophenol 0 21-110 J (all detects) 

Phenol-d5 0 1 o-1 IO R (all non-detects) 
2ChlorophenolLd4 0 33-110 
1,2-Dichlorobenzene-d4 0 16-110 
Nitrobenzene-d5 0 35-114 
2-Fluorobiphenyl 0 43-i 16 
2,4.6-Tribromophenol 0 1 O-1 23 
TerphenyCdl4 0 33-141 

OWG00102 2-Fluorophenol 0 21-110 
Phenol-d5 0 io-110 
2-ChlorophenoCd4 0 33-110 
1,2-Dichlorobenzene-d4 0 16-110 
Nitrobenzene-d5 0 35-114 
2-Fluorobiphenyl 0 43-116 
2,4,6-Tribromophenol 0 1 O-1 23 
TerphenyCdl4 0 33-l 41 

J (all detects) 
R (all non-detects) 

i5 



Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

QC Limits 
# of 

SamDIes Qualifier Client ID Compound Percent Recovery 

2-Fluorophenol 0 21-110 
Phenol-d5 ci 10-110 
PChlorophenoLd4 0 33-110 
1,2-Dichlorobenzene-d4 0 16-110 
Nitrobenzene-d5 0 35-114 
2-Fluorobiphenyl 0 43-116 
2,4,6Tribromophenol 0 1 O-1 23 
TerphenyCdl4 0 33-141 

Pesticides & PCBs 
Tetrachloro-m-xyiene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Volatiles 
Semivolatiles 

Pesticides & PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Volatiles 

Volatiles 

Volatiles 
Semivolatiles 

Volatiles 

Volatiles 

Volatiles 

Volatiles 

SDG 

VF045 cont. 

- 
J (all detects) 

R (all non-detects) 
OWGOOI 03 

OWGOOI 01 

OWGOOI 03 
OWG00302 

OWG00302D 

45 60-I 50 
52 60-l 50 
59 60-l 50 
54 60-I 50 
52 60-I 50 
53 60-i 50 
52 60-I 50 

None 
None 

VF046 All 
All 

31 GO01 01 

31 R03301 

48 60-I 50 
55 60-I 50 
59 60-l 50 

J 
J 
J 

All None VF047 

None VF048 All 
- 

None 
None 

VF049 All 
All 

- 
None VF051 All 

VF052 None 

iGone 

All 

All 

All 

VF053 

VF054 None 

A-66 



Table Vi 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 

SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

WF055 All Volatiles None 

Notes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit is an estimated value. 



Table Vii 
Summary of Compounds Exceeding instrument Calibration 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 

%RSD Calibration %D 

‘FO22 Volatiles 
6125196 Acetone 30.2 J 

7/i 9196 Chloromethane 28.8 J 
Chloroethane 48.7 J 

7122196 Chloroethane 30.6 J 

Semivolatiles 
8113196 4.6-Dinitro-2-methylphenol 27.2 J 

Pentachlorophenol 25.4 J 

8/l 4196 4Chloroaniline 31.6 J 
2,4-Dinitrophenol 27.6 J 
4,6-Dinitro-2-methylphenol 33.8 J 

All Pesticides/PCBs None 
- 

ilFO23 Volatiles 
6125196 Acetone 30.2 J 

7125196 Acetone 33.2 J 

7131 I96 Acetone 30.4 J 
Methylene chloride 3117 J 

Carbon disultide 27.2 J 

8/l I96 Chloroethane 27.5 J 

Carbon disultide 27.5 J 

Methylene chloride 37.8 J 

Semivolatiles 
E/20/96 4-Nitroaniline 37.8 J 

Chrysene 27.8 J 

E/21 I96 4-Nitroaniline 31.5 J 
Chrysene 28.5 J 
Benzo(g,h.i)perylene 32.7 J 

8125196 4,4’-DDT 23.6 J 

NF024 Volatiles 
6/25/96 Acetone 30.2 J 

E/5/96 Acetone 33.8 J 

812196 Chloroethane 29.5 J 
Carbon disulfide 30.8 J 

Methylene chloride 41 .o J 

Semivolatiles 
8121 I96 4-Nitroaniline 28.7 J 

Chrysene 29.5 J 
Indeno(l,2,3cd)pyrene 28.1 J 
Dibenz(a,h)anthracene 34.0 J 
Benzo(g,h,i)perylene 37.6 J 

All Pesticides/PCBs None 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound 

‘FO25 

‘JFO26 

015f96 

0/14/96 

lolatiles 
icetone 33.8 

:hloromethane 26.7 
Zhloroethane 28.5 
ketone 29.7 

9/9/96 
;emivolatiles 
1.4-Dinitrophenol 
l-Nitroanillne 
1.6-Dir&o-2-methylphenol 
‘yrene 
3,3’-Dichlorobenzidine 

!,4-Dinitrophenol 35.6 
GNitroaniline 29.4 
?,6-Din&o-2-methylphenol 32.0 
Dentachlorophenol 27.8 
3.3’-Dichlorobenzidine 27.8 

6f25f96 4.4’-DDT 23.6 

B/5/96 

8/l 9/96 

B/20/96 

B/22/96 

9/l O/96 

9/l Of96 

g/14/96 

Volatiles 
Acetone 

:hloromethane 
Zhloroethane 
I ,I -Dichloroethane 
!-Butanone 

Zhloromethane 32.5 
Zhloroethane 32.4 

Carbon disuifide 
Z-Butanone 

37.9 
28.0 
27.8 

Semivolatiles 
2,4-Dinitrophenol 
4-Nitroaniline 
4,6-Din&o-2-methylphenol 
Pentachlorophenol 
3,3’-Dichlorobenzidine 

35.6 
29.4 
32.0 
27.8 
27.8 

4-Chloroaniline 36.8 
3-Nitroaniline 37.9 
2,4-Dinitrophenol 29.3 
4-Nitroaniline 49.5 
4.6-Dinitro-2-methylphenol 29.4 
Pentachlorophenol 29.6 
3.3’-Dichlorobenzidine 54.1 

Pesticides & PCBs 
alpha-BHC 
d&a-BHC 

Initial Calibration Continuing 

%RSD Calibration %D 

33.6 

22.2 
22.1 

29.9 
27.6 
30.7 
30.0 
37.0 

46.5 
77.1 
28.6 
30.3 

Qualifier 

J 

J 

J 

J 
J 
J 
J 

d 
J 

J 
J 
J 

J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 

J 
J 



Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

!FO27 Volatiles 
9/l 196 2-Butanone 39.1 J 

2-Butanone 0.014 (RRF) J(detects) / R(ND) 

815196 Acetone 33.8 J 

912196 Acetone 102.4 J 
2-Butanone 36.3 J 

8/22/96 Acetone 37.9 J 
Carbon disulfide 28.0 J 
2-Butanone 27.8 J 

8/29/96 Bromomethane 31 .o J 
Chloroethane 63.9 J 
Acetone 37.2 J 

912196 Chloromethane 32.4 J 
Chloroethane 28.4 J 
Acetone 49.2 J 
P-Butanone 38.7 J 
4-Methyl-P-pentanone 35.7 J 
2-Hexanone 38.9 J 
P-Butanone 0.019 (RRF) J (detects) I R (ND) 

g/3/96 Chloromethane 27.4 J 
Acetone 34.7 J 
2-Butanone 32.6 J 
4-Methyl-P-pentanone 32.9 J 
2-Hexanone 38.9 J 

Semivolatiles 
9/l O/96 4-Chloroaniline 36.8 J 

3-Nitroaniline 37.9 J 
2,4-Dinitrophenol 29.3 J 
4-Nitroaniiine 49.5 J 
4,6-Dinitro-2-methylphenol 29.4 J 
Pentachlorophenol 29.6 J 
3,3’-Dichlorobenzidine 54.1 J 

9/20/96 3.3’-Dichlorobenzidine 30.4 J 

All PesticidesIPCBs None 

NF028 Volatiles 
B/5/96 Acetone 33.8 J 

g/2/96 Chloromethane 32.4 J 
Chloroethane 28.4 J 
Acetone 49.2 J 
2-Butanone 38.7 J 
4-Methyl-2-pentanone _ 35.7 J 
P-Hexanone 38.9 J 

9f3f96 Chloromethane 27.4 J 
Acetone 34.7 J 
2-Butanone 32.6 J 
4-Methyl-P-pentanone 32.9 J 
P-Hexanone 38.9 J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

F028 
rnt. 

‘F029 

fFO30 

ilF031 

JFO31 B 

VF032 

Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

916196 Chloromethane 35.4 J 
Acetone 41 .o J 
2-Butanone 41.8 J 
1.2-Dtchloropropane 27.6 J 
4-Methyl-P-pentanone 40.5 J 
2-Hexanone 43.3 J 
Bromoform 26.2 J 
1 ,1,2,2-Tetrachloroethane 26.5 J 

Semivolatiles 
9120196 3,3’-Dichlorobenzidine 30.4 J 

9126196 Benzo(k)fluoroanthene 28.5 J 

All Pesticides/PCBs None 

Volatiles 
9/l 7196 Chloromethane 38.1 J 

Methylene chloride 33.6 J 
9/l 8196 2-Hexanone 26.5 J 

Semivolatiles 
g/26/96 Benzo(k)fluoranthene 28.5 J 
9126196 Benzo(k)fluoranthene 25.6 J 

All Pesticides/PCBs None 

Volatiles 
9120196 Methylene chloride 35.2 J 
9/23/96 Methylene chloride 30.2 J 

Semivolatiles 
1 O/l 6196 2,4-Dinitrophenol 25.8 J 

4-Nitrophenol 28.0 J 

All Pesticides/PCBs None 

All Volatiles None 
All Semivolatiles None 

Pesticides & PCBs 
Ii/5196 deita-BHC 21.2 J 

All Volatiles None 

Semivolatiles 
1 l/28/96 Di-n-octylphthalate 25.3 J 

Pesticides & PCBs 
12/9-l 0197 Alpha-BHC 23.9 J 

Volatiles 
I O/l O/96 1 ,1,2,2-Tetrachloroethane 27.8 J 

Semivolatiles 
1 l/3/96 Hexachlorobutadiene 33.5 J 

Hexachlorocyclopentadiene 31.5 J 
Di-n-octylphthalate 27.0 J 

Pesticides & PCBs 
1 l/5/96 delta-BHC 21.2 J 

-. 

_-. 

- 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

ilFO33 

VF034 

YFO35 

- 
Organic Compounds 

- 

Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

_I 

Volatiles 
1 O/i 6196 Acetone 25.3 J 

Semivolatiles 
11 I4196 Hexachlorobutadiene 31.2 J 

Hexachlorocyclopentadiene 27.9 J 

All Pesticides/PCBs None 

All Volatiles None 

Semivolatiles 
1 l/26/96 Di-n-octylpthalate 33.9 J 

All Pesticides/PCBs None 
X 

All Volatiles None 

Semivolatiles 
11/26/96 Bis(2-ethylhexyl)phthalate 25.6 J 

Di-n-octylphthatate 32.1 J 

NF036 

UFO37 

WF038 

WF039 

NF040 

NF041 

w/F042 

WF043 

11 I27196 Di-n-octylphthalate 30.0 J 

Pesticides & PCBs 
11 l5f96 detta-BHC 21.2 J 

- 

All Volatiles None 

Semivolatiles 
Di-n-octylphthalate 30.0 ‘J 
Di-n-octylphthalate 25.3 J 

Pesticides & PCBs 
alpha-BHC 23.9 J 

- 

All Volatiles None 

Sefnivolatiles 
1 I/28/96 Di-n-octylphthalate 25.3 J 

Pesticides & PCBs 
1219-i 0196 alpha-BHC 23.9 J 

- 

Volatiles 
12/26/96 Acetone 30.6 J 

Z 

Volatiles 
12126196 Acetone 30.6 J 

- 

All Volatiles None 
W 

All Volatiles None 
All Semivolatiles None 

Pesticides & PCBs 
6/l 1-l 2197 Methoxychlor 24.2 J 

delta-BHC 21.5 J 

All Volatiles None 

All Volatiles None 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

UFO44 

UFO45 

UFO46 

VF047 

Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

Volatiles 
717197 Bromomethane 33.5 J 

All Volatiles None 
All Semivolatiles None 

Pesticides & PCBs 
7131 I97 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 
gamma-BHC 21.9 J 

All Volatiles None 
All Semivolatiles None 

Pesticides & PCBs 
7/31/97 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 
gamma-BHC 21.9 J 

Volatiles 
7/21/97 Acetone 35.4 J 

7/21/97 Acetone 0.023 RRF J (all detects) 
R (all non-detects) 

2-Butanone 0.030 RRF J (all detects) 
R (all non-detects) 

7/20/97 Bromomethane 34.6 J 
Acetone 35.1 J 

7/29/97 Bromomethane 30.5 .J 
Acetone 30.9 J 

7/21/97 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7122197 Acetone, 0.020 (RRF) 

2-Butanone 0.030 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7128197 Acetone 

2-Butanone 

0.015 (RRF) 

0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7129197 Acetone 

2-Butanone 

0.015 (RRF) 

0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

NFO48 Volatiles 
7125197 Bromomethane 36.5 J 

7/26/97 Bromomethane 28.7 J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase II8 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

JFO49 

Date Compound Initial Calibration Continuing Qualifier 

%RSD Calibration %D 
- 

7121197 Volatiles 
Acetone 35.4 J 

7121 I97 Acetone 0.023 (RRF) J (ail detects) 
R (all non-detects) 

E-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7/28/97 Bromomethane 34.6 J 

Acetone 35.1 J 

7122197 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

P-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7128197 Acetone 0.015 (RRF) 

2-Butanone 0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

NF051 

NF052 

All Semivolatiles None 
- 

All Volatil& None 
- 

Volatiles 
7121 I97 Acetone 35.4 J 

7121 I97 Acetone 0.023 (RRF) J (all detects) 
R (all non-detects) 

P-Butanone 0.030 (RRF) J (all 4etects) 
R (all non-detects) 

7/29/97 Bromomethane 30.5 J 
Acetone 30.9 J 

7/29/97 Acetone 0.016 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.026 (RRF) J (all detects) 
R (all non-detects) 

NF053 

NF054 

1 

I 
1 

1 

Volatiles 
a/6/97 Acetone 36.4 J 

- 

Volatiles 
B/19/97 Acetone 39.1 J 

B/8/97 Acetone 36.4 J 

0/l 9197 Acetone 30.3 J 
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Table VII 
Summary of Compounds Exceeding instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IlB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 1 Date 1 Compound Initial Calibration 
%RSD 

Continuing 

I 

Qualifier 
Calibration %D 

NFO55 All Volatiles None 

dotes: %RSD = percent Relative Standard Deviation-for initial calibrations 

%D = percent Difference for continuing calibrations 

J = the compound was positively identified; the associated numerical value IS the approximate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory “J” flag), or because QC 
criteria were not met (validation “J”). 

UJ = the compound was not detected above the reported sample QL. However, the reported sample QL is 
approximate: the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verlfied. 

--_ 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase I18 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 
- 

IF022 Volatiles 
Acetone 

BKTOI 001 
8 ug/L BKROI 001 

BKGOOI 01 
BKGOOI 01 D 
BKGOOI 02 
BKG00103 

Methylene chloride 
Acetone 

1 ug/L BKGOO202 
16 ug/L BKG00201 

BKFOI 001 

Acetone 

Semivolatiles 
Pesticides/PCBs 

14 ug/L 17T01101 
17G00102 
17G00101 
17G00201 
17G00301 
01 GO01 01 
01 GO01 02 
01 GO01 02D 

ND 
ND 

X 

u’F023 Volatiles 
Methylene chloride 
Acetone 

01 TO1 201 
2 ug/L 01 GO0401 
15 ug/L 01 GO0201 

01 GO0301 
BKG00301 
02G00201 
02G00101 
18G00301 
02G00301 
02G00301 D 

Semivolatiles 
Pesticides/PCBs 

ND 
ND 

- 

‘IF024 Volatiles 
Acetone 

18T01401 
2 ug/L 18G00101 

15G00401 
BKG00203 
15R01201 
15G00701 

Semivolatiies 
Pesticides/PCBs 

ND 
.ND 

- 

NF025 Volatiles 
Acetone 

15G00503DL 
3 &J/L 15R01301 

15T01601 
15G00301 
15600302 
15G00303 
15GOOi 01 
15600203 

Semivolatiles 
Pesticides/PCBs 

ND 
ND 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

IF026 Volatiles 
Acetone 

Compound Concentration 

11 ug/L 

Associated Samples 

15T01701 
15GOO202 
15G00201 
15600802 
15G00801 
16G00201 
15G00803D 
15R01401 

Acetone 4 Q/L 15G00803 
16TOl801 
16600202 
16600203 

Acetone 5 ug/L 16G00202DL 
16600602 
16G00601 
16600403 
16GOO403DL 
16G00403D 
16G00403DDL 

Semivolatiies 
Pesticides/PCBs 

VFO27 Volatiles 
Acetone 

ND 
ND 

16G00401 
5 ug/L 16G00402 

16G00101 
16G00301 

Acetone 5 q/L 09G00301 

Acetone 
Trichloroethene 
Xylenes (total) 

6 w/L 16G00501 
1 q/L 16R01501 
2 w/L 16G00501 D 

66T02001 
66G02101 
66G02103 

Acetone 11 ug/L 16GOO303 
66GO2102 
09G00101 
09G00301 D 

Semivolatiles 
PesticideslPCBs 

ND 
ND 

NF028 Volatiles 
Acetone 

1 OTO2101 
5 q/L 09G00201 

1 OG00201 
11 GO01 02 
11 GO0401 
11 TO2201 
11 GO0301 

Acetone 11 ug/L 1 OGOOI 01 
1 I GO0402 
11 GO0201 
12G00201 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

IF028 cont. 

Compound 

Acetone 
Carbon disulfide 

Concentration 

5 w/L 
6 ug/L 

Associated Samples 

11 GO01 01 
12GOOlO1 
11 ROI 601 
12G00101 D 
11 GO0201 D 

JFO29 

Semivolatiles 
Pesticides/PC& 

Volatiles 
Acetone 

ND 
ND 

13T02301 
3 ug/L 13GOOlOl 

13R01701 

Acetone 3 w/L 13G00102 
13G00201 
13G00103 
14G00201 
14GOOlOl 
14G0010lD 
66TO2401 
66GOO901 
66600904 
66G00902 
66600903 

k’FO30 

Semivolatiles 
Bis(Bethylhexyi)phthalate 

Pesticides/PCBs 

Volatiles 
Acetone 

1 q/L 

ND 

3 l&J/L 

All samples in SDG WF029 

66T02501 
66G00801 
66600802 
66GOO803 
66GOO804 

VF031 

Semivolatiles 
Bis(2-ethylhexyl)phthaiate 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

2 ug/L 

ND 

ND 

3 ug/L 
3 q/L 

All samples in SDG WFO30 

05G00801 
05G00802 
05G00901 
05600902 

Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

2 ug/L 05G01001 
2 ug/L 05G00301 

05R01901 
05G01001 D 

Di-n-butylphthalate 2 ug/L 05GOOlOl 
33G005.01 
33GOO201 
33GOOlOl 
33G00301 
33G00301 D 

Pesticides/PCBs ND 

A-78 



Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

IF03 1 B 

JFO32 

Compound 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

Volatiies 

Semivolatiles 
Di-n-butylphthalate 

Concentration 

ND 
ND 
ND 

ND 

1 w/L 

Associated Samples 

33GOO401 
06G00102 
06G00101 
06G00301 
06R02001 
29G00501 
29G00501 D 

Di-n-butylphthalate 3 w/L 29GOOlOi 
66601201 
66G00102 

VF033 

VF034 

Pesticides/PCBS 

Volatiles 
Semivolatiles 
PesticideslPCBs 

Volatiles 

Semivolatiles 
Bis(2-ethylhexyl)phthalate 

ND 

ND 
ND 
ND 

ND 

2 ug/L 66GOllOl 
66GOl301 
66G00501 

YF035 

h/F036 

Pesticides/PCBs 

Volatiies 
Semivolatiles 
PesticidesiPCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

ND 

ND 
ND 
ND 

ND 

2 ug/L 66600701 
54GOO201 
54GOOlOl 
31 GO0201 
54R02401 
54GOOlOl D 

NFO37 

PesticideslPCBs 

Voiatiles 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

ND 

ND 

4 ug/L 

ND 

All samples in SDG WF037 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

f’JFO38 Volatiles 
Acetone 

Compound Concentration 

7 uglKg 

Associated Samples 

36BOOlOl 
36B00102 
36800103 
36800201 
36800202 
36800203 
36800301 
36800302 
36800303 
36800303D 
36800401 
36800402 
36800403 
36800403D 

NF039 Volatiles 
Acetone 

Methylene chloride 

3580020313 
7 ug/Kg 

4 ug/Kg 35800102DL 
35800105 
35B00201 

NFO40 Volatiles 
Acetone 
Bromomethane 

Acetone 

3 w/L 
2 ug/L 

3 q/Kg 

All water samples in SDG WFO40 

35800402 
35800501 
35800501 DL 
35800502 
37800201 
37B00202 
37BOOlOl 
37800102 
37B00103 
37800301 
37800302 
37800303 
37800203D 
37800103D 

WFO41 

WF042 

WF043 

Volatiles 
Pesticides & PCBs 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

Volatiles 

Volatiles 
Acetone 

ND 
ND 

13G00301 
1 ug/L 13G00401 
2 w/L 

ND 

6 w/L 33T05301 
06G00102 
06G00301 
33G00401 

WF044 Volatiles 
Acetone 

66TO5601 
3 w/L 66G01201 

66G01201 D 
66GOOlO2 
66G01301 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 

-044 cont. Acetone 11 ug/L 66TO5701 
66GOWOl 
66602001 
66T05801 
66G00603 
66G00603D 
66G00604 
66G00601 
66600602 

FO45 Volatiles 
Acetone 

0wr05901 
5uglL OWR03401 

OWG00501 
OWG00502 
OWG00502D 
OWG00503 
OwTO6001 
OWGOOt 01 
OWGOOt 02 
OWGOOt 03 
66T06101 
66GO2301 
66GO2302 
66GO2303 

Acetone 5 uglL OW-I-06201 

OWG00302 

OWG00302D 
OWG00303 
OWG00301 
0vv-r06401 
ow-To64oi DL 
OWG00401 
OWG002Ql 

Semivolatiles 
Di-n-butylphthalate 

OWR034Ql 

2 q/L OWG00501 
OWG00502 
OWG00502D 
OWG00503 

Phenol 
2Chlorophenol 
I ,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2.4-Trichlorobenzene 
4-Chloro3-methylphenol 
Acenaphthylene 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Di-n-butylphthalate 

72 ug/L OWGOOt 01 
67 ug/L OWGOOI 02 
33 ug/L OWGOOt 03 
49 uglL 
36 ug/L 
62 ug/L 
12 ug/L 
39 ug/L 
69 ugiL 
43 ug/L 
65 ug/L 
42 ug/L 

5 uglL 66602301 
66G02302 

66GO2303 

Di-n-butylphthalate 4 ug/L OWG00401 
OWG00201 

Pesticides & PCBS ND 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

VFO46 

Compound 

Volatiles 
2-Butanone 

Semivolatiles 
Di-n-butylphthalate 

Concentration 

4 ug/L 

3 ug/L 

Associated Samples 

All samples in SDG WF046 

31 R03301 
31 GO01 01 
31 GO01 01 D 

vFO47 

Pesticides & PCBs 

Volatiles 
Acetone 

ND 

39WO28 
4 ug/L 39wo27 

39wo24 
39wo32 
39W034D 
39wo31 
39TlOOOl 
39WOOl 
39woo2 
39woo3 
39woo4 
39woo5 

NFO48 Volatiles 
2-Butanone 

Acetone 
2-Butanone 

39R03401 
4 w/L 

3 ug/Kg 39D002 
4 q/Kg 39DOOl 

39DOO7 
39DO23 
39DO26 
39D016 
390013 
39D019 
39D018 
390018D 
39DO22 

WF049 

WFOSl 

WF052 

WF053 

Volatiles 
2-Butanone 

Semivolatiles 

Volatiles 
2-Butanone 

Volatiles 

Volatiles ’ 
Methylene chloride 

39ilooi 
4 ug/L 

ND 

16TO6801 
4 u&!/L 16R03501 

ND 

15G00602D 
8 w/L 15T07501 

15G00401 
15G00703 
15G00703D 
15G00501 
15600502 
15600503 

WF054 Volatiles 
Acetone 

4 w/L 3OTO7701 
30RO3901 
30600302 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound 

WFO54 cont. Methylene chloride 

Concentration 

8 w/L 

Associated Samples 

15T07601 
15G0060l 
15G00801 D 
15G00802 
15R03801 
15G00803 
15600303 

WI=055 Volatiles ND 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

)DG Parameter Concentration Qualifier 

JF022 Client ID: BKFOI 001 
Laboratory ID: RB858010 

Collection Date: 7/l 7196 

Type: Source blank 

Volatiles 
Acetone 4 ug/L IOU ug/L’ 

Semivolatiles 
Di-n-butylphthalate 6 w/L None 

Pesticides/PCBs ND None 

VF022 Client ID: BKROl 001 

Laboratory ID: RB858002 

Collection Date: 7/l 6196 

Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 5 ug/L None 
Bis(2-ethylhexyl)phthalate 2 w/L None 

Pesticides/PCBs ND None 

YFO22 Client ID: BKTOI 001 

Laboratory ID: RB858001 

Collection Date: 7/l 6196 

Type: Trip blank 

Volatiles 
Acetone 3 ug/L 1 ou ug/L’ 

NF022 Client ID: 17T01101 
Laboratory ID: RB873001 
Collection Date: 7/l E/96 

Type: Trip blank 

Volatiles 
Acetone 8 ug/L IOU ug/L’ 

X 

NF023 Client ID: 01 R01101 

Laboratory ID: RB887005 

Collection Date: 7123196 

Type: Equipment rinsate 

Volatiles 
Acetone 4 q/L None 

Semivolatiles 
Di-n-butylphthalate 6 w/L None 

Pesticides/PCBS ND None 

WFO23 Client ID: 01 TO1 201 
Laboratory ID: RB887001 

Collection Date: 712219 6 

Type: Trip blank 

Volatiles 
Methylene chloride 2 w/L 1ou ug/L’ 
Acetone 3 ug/L 1 ou ug/L’ 



Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

VF023 

VF024 

YF024 

NF025 

NF025 

WF025 

Parameter I Concentration Qualifier 

Client ID: 16T01301 

Laboratory ID: RB687014 

Collection Date: 7/25/96 
Type: Trip blank 

Volatiles 
Acetone 2 ug/L None 

Client ID: 18T01401 

Laboratory ID: RB92001 
Collection Date: 7/29/96 

Type: Trip blank 

Volatiles 
Methylene chloride 2 UgJL None 

Acetone 4 ug/L IOU ug/L’ 
Chloroform 1 ug/L None 

Client ID: 15R01201 
Laboratory ID: RB920005 

Collection Date: 7/31/96 
Type: Equipment rinsate 

Volatile5 
Acetone 6 ugJL IOU ug/L’ 

Semivolatiles 
Di-n-butylphthalate 6 ugJL None 

Pesticides/PCBs ND None 

Client ID: 15ROl301 
Laboratory ID: RB956011 
Collection Date: a/7/96 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 6 UglL None 

PesticidesJPCBs ND None 

Client ID: 15T01501 

Laboratory ID: RB956001 
Collection Date: 0/5/96 
Type: Trip blank 

Volatiles 
Methylene chloride 2 &l/L None 

Acetone 4 ug/L None 

Client ID: 15TO1601 
Laboratory ID: RB956012 

Collection Date: &B/96 

Type: Trip blank 

Volatiles 
Methylene chloride 1 ug/L None 
Acetone 2 UgJL IOU ug/L 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

VF026 

YF026 

YF026 

NF027 

UFO27 

WF027 

Parameter Concentration Qualifier 

Client ID: 15T01701 

Laboratory ID: FIB980001 
Collection Date: S/l 2196 
Type: Trip blank 

Volatiles 
Methylene chloride 1 ug/L None 

Client ID: 16T01801 

Laboratory ID: RB980015 

Collection Date: 8/l 5196 
Type: Trip blank 

Volatiles 
Methylene chloride 1 q/L None 
Acetone 3 ug/L IOU ug/L’ 

Client ID: lSR01401 

Laboratory ID: FIB980012 

Collection Date: 8/l 4196 
Type: Equipment rinsate 

Volatiles 
Acetone lj ug/L IOU ug/L’ 

Semivolatiles 
Di-n-butylphthalate 6 q/L None 

PesticideslPCBS ND None 

Client ID: 16TO1901 

Laboratory ID: RCOl6001 
Collection Date: 8/l 9/96 
Type: Trip blank 

Volatiles 
Methylene chloride 5 w/L None 

Acetone 6 w/L None 
- 

Client ID: 68T02001 

Laboratory ID: RCOl6014 

Collection Date: 8122198 
Type: Trip blank 

Volatiles 
Methylene chloride 3 ug/L None 

Client ID: 16R01501 
Laboratory ID: RCOl6012 

Collection Date: 8121 I96 

Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 5 w/L None 

Pesticides/PCBs ND None 
- 

A-86 



Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

VF028 

YF028 

YF028 

NF029 

WF029 

WF029 

Parameter 

Client ID: 11 TO2201 
Laboratory ID: RC044006 

Collection Date: 8128196 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 1 OTO2101 
Laboratory ID: RC044001 

Collection Date: a/26/96 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 11 ROI 601 

Laboratory ID: RC044016 

Collection Date: 8/28/96 

Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

Client ID: 13R01701 
Laboratory ID: RC092008 

Collection Date: 9/l l/96 

Type: Equipment rinsate 

Volatiles 
Acetone 

Semivoiatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID: 13T02301 

Laboratory ID: RC092001 
Collection Date: 9/9/96 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 86TO2401 

Laboratory ID: RC092011 

Collection Date: 9/I 2196 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Concentration Qualifier 

2 q/L None 
8 w/L 1ou ug/L’ 

2 ug/L None 

9 w/L 1 ou ug/L’ 

5 ug/L None 

ND None 

3 ug/L IOU ug/L’ 

5 ug/L None 
1 ug/L IOU ug/L’ 

ND None 

I w/L None 
2 ug/L 1ou ug/L’ 

3 w- None 
3 ug/L 1 ou ug/L’ 

A-87 

_- 

-- 

-.- 



Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

iDG 

VFO30 

YFO30 

NF030 

NF031 

iNFOB 

WF031 

Parameter 

Client ID: 66R01801 

Laboratory ID: RCI 21010 

Collection Date: 9/l 0196 
Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID: 66T02501 

Laboratory ID: RC121001 
Collection Date: 9/l 6196 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 66TO2601 

Laboratory ID: RC121012 

Collection Date: 9/l 9196 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 05TO2701 

Laboratory ID: MB928001 

Collection Date: 9123196 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 33TO2801 

Laboratory ID: MB958001 

Collection Date: 9128198 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 05R01901 

Laboratory ID: MB92801 1 
Collection Date: S/25/96 

Type: Equipment rinsate 

Volatiles 

Semivolatiles 
Di-n-btiylphthalate 

Petiicides/PCBs 

Concentration Qualifier 

4 uglL None 

3 y/L None 
1 L&l/L IOU ug/L’ 

ND None 

3 &l/L None 
3 &j/L IOU ug/L’ 

3 w/L None 
3 ug/L None 

2 q/L hlone 

3 ug/L None 

ND None 

2 ug/L 1 ou ug/L’ 

ND None 

] 

1 
1 
I 
! 

I 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

IF031 B 

IF032 

IF032 

dF032 

VF033 

VF033 

YF033 

Parameter I Concentration Qualifier 

Client ID: 16T04001 

Laboratory ID: MC447002 

Collection Date: 11/21/96 
Type: Trip blank 

Volatiles ND None 

Client ID:’ 06T02901 
Laboratory ID: MC01 1001 

Collection Date: g/30/96 

Type: Trip blank 

Volatiles ND None 

Client ID: 29TO3001 

Laboratory ID: MC037001 

Collection Date: 1 O/3/96 

Type: Trip blank 

Volatiles ND None 

Client ID: 06R02001 

Laboratory ID: MC01 1006 

Collection Date: 1 O/2/96 

Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 3 uglL 1 ou ug/L’ 

Pesticides/PCBs ND None 

Client ID: 29T03101 

Laboratory ID: MC065001 

Collection Date: 1 O/7/96 

Type: Trip blank 

Volatiles ND None 

Client ID: 66T03201 

Laboratory ID: MC1 18001 

Collection Date: 1 O/l O/96 
Type: Trip blank 

Volatiles 
Acetone 26 ug/L None 

Client ID: 66R02101 

Laboratory ID: MC021 01 
Collection Date: 1 O/9/96 
Type: Equipment rinsate 

Volatiles 
Methylene chloride 1 ug/L None 

Semivolatiles 
Di-n-butylphthalate 6 w/L None 

Pesticides/PCBs ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

ilFO34 

VF034 

VF034 

NF035 

YF035 

NF035 

WFO36 

Parameter Concentration Qualifier 

Client ID: 66TO3301 

Laboratory ID: MCI 53001 

Collection Date: 1 O/l 4/96 

Type: Trip blank 

Volatiles ND None 

Client ID: 66TO3401 

Laboratory ID: MC1 76001 

Collection Date: 1 Oil 7196 

Type: Trip blank 

Volatiles ND None 

Client ID: 66R02201 

Laboratory ID: MC1 53007 

Collection Date: 1 Oil 6196 

Type: Equipment rinsate 

Volatiles 
Toluene 8 uglL None 
Ethylbenzene 1 w/L None 

Xylenes (total) 2 q/L None 

Semivolatiles 
Di-n-butylphthalate 2 UglL None 

PesticidesjPCBs ND None 

Client ID: 66TO3501 

Laboratory ID: MC21 4001 

Collection Date: 1 O/21 I96 

Type: Trip blank 

Volatiles ND None 

Client ID: 66TO3601 

Laboratory ID: MC231 001 
Collection Date: 1 O/24/96 

Type: Trip blank 

Volatiles ND None 

Client ID: 66R02301 

Laboratory ID: MC21 4006 

Collection Date: 10123196 

Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 3 q/L None 

Pesticides/PCBs ND None 

Client ID: 66T03701 

Laboratory ID: MC262001 

Collection Date: 1 O/20/96 

Type: Trip blank 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

,DG 

dF036 

VF036 

VF037 

YF037 

NF037 

NF037 

NF036 

Parameter Concentration Qualifier 

Client ID: 31 TO3801 

Laboratory ID: MC284001 
Collection Date: 1 O/31 I96 

Type: Trip blank 

Volatiles ND None 

Client ID: 54RO2407 
Laboratory ID: MC262007 

Collection Date: 1 O/30/96 

Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 4 g/L IOU ug/L’ 

Pesticides/PCBs ND ND 

Client ID: 15T03901 

Laboratory ID: MC424001 

Collection Date: 11 /I 8196 

Type: Trip blank 

Volatiles ND None 

.Client ID: 16T04001 

Laboratory ID: MC448004 

Collection Date: 11/21/96 
Type: Trip blank 

Volatiles ND Non? 

Client ID: 15R02501 
Laboratory ID: MC424009 

Collection Date: 11/20/96 

Type: Equipment rinsate 

Volatiles ND None 

Client ID: 15FOO201 

Laboratory ID: MC42401 0 

Collection Date: 11 I20196 

Type: Source blank 

Volatiles 
Xylenes (total) 2 l&l/L None 

Semivolatiles 
Di-n-butylphthalate 4 q/L 1ou ug/L’ 

Pesticides/PCBs ND None 

Client ID: 36R02601 
Laboratory ID: MC66701 6 

Collection Date: 12/l 8196 

Type: Rinsate 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

IF038 

iFO39 

dFO39 

VFO40 

YFO40 

NFO41 

UFO41 

wFO41 

Parameter 

Client ID: 36T04101 

Laboratory ID: MC687001 

Collection Date: 12:17/96 

Type: Trip Blank 

Volatiles 

Client ID: 35TO4201 

Laboratory ID: MC698001 

Collection Date: 12/l 9197 

Type: Trip Blank 

Volatiles 

Client ID: 35R02701 

Laboratory ID: MC69801 1 

Collection Date: 12/21/96 
Type: Equipment rinsate 

Volatiles 

Client ID: 35TO4301 

Laboratory ID: MC783001 

Collection Date: 1 PI97 
Type: Trip blank 

Volatiles 
Eiromomethane 

Client ID: 37RO2801 
Laboratory ID: MC78301 7 

Collection Date: 1 /g/97 
Type: Equipment rinsate 

Volatiles 
Acetone 
Carbon disulfide 

Client ID: 35TO4501 

Laboratory ID: MD908001 

Collection Date: S/l 1 I97 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 37T04601 

Laboratory ID: MD926001 

Collection Date: 6/l 2197 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 35TO4701 

Laboratory ID: MD950001 

Collection Date: 6/l S/97 

Type: Trip blank 

Volatiles 
Methylene chloride 
Xylene (total) 

Concentration 

ND 

ND 

ND 

1 ug/L 

5 g/L 
2 ug/L 

6 q/L 

1 q/L 

3 ug/L 
1 ug/L 

Qualifier 

None 

None 

None 

1 ou, ug/L’ 

IOU ug/L’ 
None 

- 

None 
C 

None 

None 
None 

- 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

YFO41 

YFO41 

NFC41 

vVFO42 

WF042 

WF042 

wFO43 

Parameter 

Client ID: 13TO4601 
Laboratory ID: MD966001 
Collection Date: 6/i 6197 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 35F00301 
Laboratory ID: MD906002 

Collection Date: 6/l 1 I97 

Type: Source blank 

Semivolatiles 
Di-n-butylphthalate 

Pesticides & PCBs 

Client ID: 36R03001 
Laboratory ID: MD906003 

Collection Date: 6/l 1 I97 
Type: Equipment rinsate 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

Pesticides & PCBs 

Client ID: 05T04901 

Laboratory ID: ME007001 

Collection Date: 6/l 8197 
Type: Trip blank 

Volatiles 

Client ID: 05T05001 

Laboratory ID: ME021 001 

Collection Date: 6120197 

Type: Trip blank 

Volatiles 
Acetone 

Client ID: 05R03101 

Laboratory ID: ME007006 

Collection Date: 6/l 7197 

Type: Equipment rinsate 

Volatiles 

Client ID: 05R03201 

Laboratory ID: ME042002 

Collection Date: 6/23/97 

Type: Equipment rinsate 

Volatiles 
1,2-Dichloropropane 

Concentration 

2 w/L 
6 w/L 

3 u&!/L 

ND 

4 ug/L 
8 ugJL 

ND 

ND 

2 ug/L 

ND 

1 KID- 

Qualifier 

None 
None 

None 

None 
None 

None 

None 

None 

None 

None 

-- 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

iDG 

‘/F&l3 

VF043 

VF043 

YFC43 

NF044 

NF044 

WF044 

WF044 

Parameter Concentration Qualifier 

Client ID: 05T05101 

Laboratory ID: MW042001 
Collection Date: 6123f97 

Type: Trip blank 

Volatiles ND None 

Client ID: 33T05201 
Laboratory ID: MW053001 

Collection Date: 6124197 

Type: Trip blank 

Volatiles 
Acetone 3 q/L None 

Client ID: 33T05301 

Laboratory ID: ME073001 

Collection Date: 6/25/97 

Type: Trip blank 

Volatiles ND None 

Client ID: 3OTO5401 
Laboratory ID: ME087001 
Collection Date: 6/26/97 

Type: Trip blank 

Volatiles 
Acetone 4 q/L None 

Client ID: 06R03301 

Laboratory ID: ME1 00002 
Collection Date: 6129197 

Type: Equipment rinsate 

Volatiles 
Acetone 7 w/L None 
Trichloroethene 6 ugii None 
Toluene 3 w/L None 
Ethylbenzene 1 w/L None 
Xylene (total) 2 ug/L None 

Client lp: 06TO5501 

Laboratory ID: ME1 00001 
Collection Date: 6 /29/97 

Type: Trip blank 

Volatiles ND None 

Client ID: 66T05601 
Laboratory ID: ME1 10001 

Collection Date: 6/30/97 

Type: Trip blank 

Volatiles 
Acetone 5 UgfL IOU ugfL’ 

Client ID: 66TO5701 

Laboratory ID: ME133001 
Collection Date: 7/2/97 
Type: Trip blank 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

VF044 

VFO45 

NF045 

NFO45 

WF045 

WF045 

WF045 

Parameter 

Client ID: 66T05601 

Laboratory ID: ME1 35001 

Collection Date: 712197 

Type: Trip blank 

Volatiles 
Acetone 

Client ID: OWR03401 

Laboratory ID: ME149002 

Collection Date: 717197 

Type: Equipment rinsate 

Volatiles 
Acetone 
1,2-Dichloropropane 

Semivolatiles 
Di-n-butylphthalate 

Pesticides & PCBs 

Client ID: owTo5901 

Laboratory ID: ME1 49001 
Collection Date: T/77197 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: OWTO6001 

Laboratory JD: ME159001 

Collection Date: 716197 

Type: Trip blank 

Volatiles 

Client ID: 66TO6101 

Laboratory ID: ME1 75001 

Collection Date: 7/g/97 

Type: Trip blank 

Volatiles 
Acetone 

Client ID: O’h’TO6201 

Laboratory ID: ME1 90001 

Collection Date: 7/l o/97 

Type: Trip blank 

Volatiles 

Client ID: OWTO6401 

Laboratory ID: ME226001 

Collection Date: 7/l 4197 

Type: Trip blank 

Volatiles 
Acetone 

Concentration Qualifier 

3 “g/L’ 1 ou LlgJL’ 

3 q/L IOU ug/L’ 
1 q/L None 

5 w/L 1 ou ug/L’ 

ND None 

2 ugJL 1 OU us/L’ 

ND None 

2 w/L IOU ug/L’ 

ND None 

250 ug/L None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

IvFO45 

WFO46 

NF046 

NF046 

NFO46 

NF047 

NF047 

Parameter 

Client ID: OWTO6401 DL 

Laboratory ID: ME226001 DL 
Collection Date: 7/l 4197 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 31 Fro3301 

Laboratory ID: MW241002 

Collection Date: 7/l 5197 
Type: Equipment rinsate 

Volatiles 
1,2-Dichloropropane 

Semivolatiles 
Di-n-butylphthalate 

Pesticides & PCBs 

Client ID: 31T06501 

Laboratory ID: ME241 001 
Collection Date: 7/l 5197 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 31 TO6601 
Laboratory ID: ME261 001 
Collection Date: 7/l 6197 
Type: Trip blank 

Volatiles 
Toluene 

Client ID: 31 TO6701 
Laboratory ID: ME305001 

Collection Date: 7121197 
Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: STOR-BLK 
Laboratory ID: ME243006 

Collection Date: 7/l 5 j97 
Type: Storage blank 

Volatiles 

Client ID: STOR-BLK2 
Laboratory ID: ME267008 
Collection Date: 7/l 8f97 
Type: Storage blank 

Volatiles 
Acetone 
Toluene 

Concentration Qualifier 

250 ug/L None 

1 q/L None 

12 ug/L 12u ug/L’ 

ND None 

4 uglL None 

1 q/L None 

1 uglL None 

ND None 

4 w/L None 
0.4 ugfL None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

IF047 

IF946 

JFO49 

VFO49 

VFO51 

YFO51 

NF051 

VFO51 

Parameter 

Client ID: 39TlOOOl 

Laboratory ID: ME244001 
Collection Date: 7/l 5197 
Type: Trip blank 

Volatiles 
Carbon disuifide 
Toluene 

Client ID: 39R03401 

Laboratory ID: ME264009 
Collection Date: 7/l 7197 
Type: Equipment rinsate 

Volatiles 
1,2-Dichloropropane 

Client ID: 39T10201 
Laboratory ID: ME262001 
Collection Date: 7/l s/97 

Type: Trip blank 

Volatiles 
Toluene 

Client ID: 39T10401 

Laboratory ID: ME263007 

Collection Date: 7/l 7197 

Type: Trip blank 

Volatiles 
Toluene 

Client ID: 16R03501 
Laboratory ID: ME306002 

Collection Date: 7121 I97 

Type: Equipment rinsate 

Volatiles 
Methylene chloride 

Client ID: 16T06801 

Laboratory ID: ME306001 
Collection Date: 7121 I97 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 16TO8901 
Laboratory ID: ME322001 
Collection Date: 7122197 
Type: Trip blank 

Volatiles 

Client ID: 16T07001 

Laboratory ID: ME340001 

Collection Date: 7f23f97 
Type: Trip blank 

Volatiles 

Concentration Qualifier 

0.40 ugil None 
0.50 ug/L None 

1 g/L None 

0.90 ug/L None 

0.40 ugiL None 

1 ug/L None 

1 ug/L None 
3 w/L None 

ND None 

ND None 
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DG 

VFO51 

YF052 

YF052 

NF053 

PJFO53 

WFO53 

WF053 

WFO53 

WFO54 

Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Parameter Concentration 

Client ID: 16T07101 
Laboratory ID: ME346001 
Collection Date: 7/25/97 

Type: Trip blank 

Volatiies ND 

Client ID: STORAGEBLK 

Laboratory ID: ME346008 

Collection Date: 7125197 

Type: Storage blank 

Volatiles 
Methylene chloride 1 ug/L 
Acetone 3 &l/L 

Client ID: 39T10501 

Laboratory ID: ME346007 
Collection Date: 7/25/97 

Type: Trip blank 

Volatiles ND 

Client ID: 15R03701 

Laboratory ID: ME367002 

Collection Date: 7127/97 

Type: Equipment rinsate 

Volatiles ND 

Client ID: 15TO7201 
Laboratory ID: ME367001 
Collection Date: 7127197 

Type: Trip blank 

Volatiles ND 

Client ID: 1 ST07301 

Laboratory ID: ME377001 
Collection Date: 7128197 

Type: Trip blank 

Volatiles ND 

Client ID: 1 ST07401 

Laboratory ID: ME390001 
Collection Date: 7/29/97 

Type: Trip blank 

Volatiles ND 

Client ID: I ST07501 

Laboratory ID: ME404001 

Collection Date: 7/30/97 

Type: Trip blank 

Volatiles ND 

Client ID: lSR03801 

Laboratory ID: ME441 005 

Collection Date: S/5/97 

Type: Equipment rinsate 

Volatiles ND 

- 

X 
Qualifier 

- 

None 

None 
None 

- 

None 

None 
- 

None 
- 

None 

None 
- 

None 

None 
- 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG Parameter Concentration Qualifier 

UrFO54 Client ID: 30R03901 

Laboratory ID: ME450002 

Collection Date: 816197 

Type: Equipment rinsate 
\ 

Volatiles 
1,2-Dichloropropane 1 &j/L None 

VF054 Client ID: 15T07601 

Laboratory ID: ME441 001 
Collection Date: 814197 

Type: Trip blank 

Volatiles ND None 

VF054 Client ID: 30T07701 

Laboratory ID: ME450001 
Collection Date: a/5/97 

Type: Trip blank 

Volatiles ND None 

YF055 Client ID: 0WR04101 

Laboratory ID: MF004002 

Collection Date: 1 O/27/97 

Type: Equipment rinsate 

Volatiles ND None 

NF055 Client ID: 13R04201 

Laboratory ID: MF004005 

Collection Date: i o/28/97 
Type: Equipment rinsate 

Volatiles ND None 

NF055 Client ID: OW-08001 
Laboratory ID: MF004001 
Collection Date: 1 O/27/97 

Type: Trip blank 

Volatiles ND None 

‘= sample result was modified based on an associated method 
blank concentration. 

dote: see detailed data validation report for the discrete qualifiers. 
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NF022 BKGOOl 01 Metals 
Cyanide 

NF023 02G00301 Metals 
Cyanide 

rVFO24 15G00701 Metals 
Cyanide 

rVFO25 15G00601 Metals 
Cyanide 

“IF026 15600803 Metals 
Cyanide 

‘vFO27 16G00501 Metals 
Cyanide 

lvFO28 12GOOI 01 Metals 
Cyanide 

WO29 14G00101 Metals 
Cyanide 

VFO30 66G00601 Metals 
Cyanide 

VFO31 

VF031 B 

05GOlOOi 

None 

Iron 
Lead 
Sodium 
Zinc 
Cyanide 

Metals 
Cyanide 

2100 
23.0 

+5000 
t20.0 

75-125 3.7 

VF032 

VF033 

29G00501 

66600201 

Metals 
Cyanide 

Metals 
Cyanide 

RPD/Difference 1 Qualifier 

None 

-f-j+- 

None 
None 

I 

I 

I 

None 
None 

I 
I None 

None 

I 

_ _ I None 
None 

I 

None 
None 

Table X 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SbG Client ID 

, 

Analyte 

Criteria 

% Recovery Difference 

% Recovery 

MS MSD 

I 

I 

None 
None 

None 
None 

I 

I 

I 
I - 

--Y-pi- 
None 
None 

None 
None 

1 
1 
1 
1 
1 
1 
1 
1 
1 

I 
1 
I 
Ii 
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Table X 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Criteria % Recovery 

SDG Client ID Analyte % Recovery Difference MS h&D RFD/Difference Qualifier 

VF034 30G00301 Antimony 75-125 126.7 J (all detects) 
Cyanide None 

VF035 66G01701 Metals None 
Cyanide None 

VF036 54GOOlOl Metals None 
Cyanide None 

VF037 15FOO201 Metals - None 
Cyanide 75-l 25 3.7 J (det) R (ND) 

VF041 35GOOi 01 Aluminum 5100 402 ug/L J 
Iron 5100 309 ug/L J 
Manganese 510 75.2 ug/L J 
Cyanide None 

VF045 OWG00502 Metals None 
Cyanide None 

VFO46 31 GO01 01 Metals None 
Cyanide None 

VF047 39wo34 Metals None 

VF051 None Metals None 

VF053 15G00602 Metak None 

VFO54 15G00801 Metals None 

r 
P 1 
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Table Xl 

Summary of Relative Percent Differences (RPDI for Original and Field Duplicate Samples 
Groundwater and Subsurfiici S&l Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 
Z 

/FO22 Client ID BKGOOI 01 EKG001 01 D 
Laboratory ID FIB858003 RBasa004 
Collection Date 7/l 6196 7/l 6196 

Aluminum 43.4 ugiL 54.4 ugiL 22 
Barium 15.6 ug/L 15.6 ug/L 0 
Calcium 536 uglL 558 ug/L 4 
Iron 54.0 ug/L 57.9 ug/L 7 
Lead ND 0.80 ug/L Not calculable 
Magnesium 499 uglL 521 ug/L 4 
Manganese 1.7 ug/L 1.9 ug/L 11 
Selenium 0.67 ug/L ND Not calculable 
Sodium 1080 ug/L 1080 ug/L 0 I 
Zinc 2.4 uglL ND Not calculable 
Cyanide 3.8 ugh 6.5 uglL 52 

- 
VF022 Client ID 01 GO01 02 01 GO01 02D 

Laboratory ID RB873008 RB873009 
Collection Date 7/l 9196 7/l 9J96 

Aluminum 19.1 ug/L 10.3 ug/L 50 
Barium 15.6 ug/L 15.6 ug/L 0 
Beryllium 0.53 ug/L ND Not calculable 
Calcium 5850 ug/L 6250 ug/L 7 
Copper ND 1.4 ug/L Not calculable 
Iron 12.2 ug/L 8.8 ug/L 32 
Lead 1.3 ug/L 1.5 ug/L 1.4 
Magnesium 337 ug/L 331 ug/L 2 
Manganese 6.7 ugJL 9.0 ug/L 29 
Potassium 938 ug/L 642 ug/L 11 
Sodium 2100 ug/L 2070 ug/L 1 
Vanadium ND 1.6 ug/L Not calculable 
Zinc 10.2 ug/L -I 1.4 ug/L 11 
Cyanide 1.9 ug/L ND Not calculable 

h’FO23 Client ID 02G00301 02G00301 D 
Laboratory ID RB887012 RB887013 
Collection Date 7124196 7124196 

Aluminum 79.3 ug/L 84.6 ug/L 6 
Barium 128 ug/L 129 uglL 0.8 
Beryllium 0.39 ug/L ND Not calculable 
Calcium 113000 uglL 113000 ug/L 0 
Iron 36.2 ug/L 38.7 ug/L 7 
Lead 1.4 ug/L 1.3 ug/L 7 
Magnesium 9560 ug/L 9590 uglL 0.3 
Manganese 13.5 ug/L 13.7 ug/L 1 
Nickel 7.8 q/L 9.6 ug/L 21 
Potassium 4610 ug/L 4560 ug/L 0.7 
Selenium 1.2 ug/L 0.66 ug/L 58 
Sodium 2200 ug/L 2240 ug/L 2 
Vanadium 3.0 ug/L 2.8 ugb 7 
Zinc 1.8 ug/L 2.0 ug/L 11 
Cyanide 4.5 ug/L 2.0 ug/L 77 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VF024 

YF025 

NF026 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Banum 
Calcium 
Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 

Vanadium 
Zinc 
Cyanide 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Iron 

Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 
Barium 
Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Inorganic Analytes RPD 

15G00701 15G00701 D 
RB92.0009 RBSSOOI 0 

7/31/96 7131 I96 

161 ug/L 173 ug/L 7 
15.6 ug!L 19.3 ugiL 21 
356 ug/L 360 ugfL 1 
2.9 ug/L 2.0 Llg/L 37 
1 a3 ug/L 202 ug/L IO 
0.70 ugiL 0.60 ug/L 15 
433 ug/L 422 ug/L 3 
2.8 ugfL 2.6 ug/L 7 

1530 ug/L I61 0 ug/L 5 
ND 1.2 ugiL Not calculable 

3.4 ug/L 3.6 ugfL 6 
2.6 UglL 3.2 ug/L 21 

15G00601 15G00601 D 

RB956006 FIB956008 
W’f96 WI96 

89.4 ugfL 55.8 ugfL 46 
a.0 ugfL 7.8 ugfL 2 

67.6 ug/L 63.7 ug/L 6 
3690 uglL 3620 q/L 2 

31000 ug/L 30500 ug/L 2 
0.90 ug/L 0.5ou ug/L Not calculable 
1940 UgfL 1900 ug/L 2 
139 ugfL 136 ug/L 2 

2460 ug/L 2340 ug/L 5 
2630 ug/L 2590 ug/L 2 
3.4 ug/L 3.3 ug/L 3 

1.w ug/L a.1 ugfL Not calculable 

15600803 lSG00003D 
FIB980007 RB980008 

8/l 4f96 6/l 4f96 

187 ugfL 146 ugfL 25 
10.6 ug/L I 0.8 ugfL 2 
1440 ugiL 1170 ugfL 21 
2.9 ug/L 2.ou ug/L Not calculable 

2.3U ug/L 2.4 ugfL Not calculable 
4.0 ug/L 2.4 ug/L 50 
194 ug/L 175 ugfL IO 
0.80 ugfL 0.50 ug/L 46 
322 ugfL 296 ugfL a 
33.1 ugfL 32.9 ugfL 0.6 
522 ug/L 316U ug/L Not calculable 

5350 ugfL 5380 ugfL 0.6 
2.0 ug/L 1.5 ug/L 29 
176 ug/L i 78 ugfL 1 
1.6 ugfL 4.2 q/L 90 
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Table Xl 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes 
- 

RPD 
- 

IF026 

VF027 

VF027 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 

Arsenic 
Barium 
Calcium 
Chromium 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 

Vanadium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 
Barium 
Calcium 

Cobalt 
Iron 
Magnesium 

Manganese 
Sodium 
Zinc 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 

Antimony 
Arsenic 
Barium 
Calcium 
Chromium 
Iron 

Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 

16600403 

RB980020 
0/l 6196 

278 ugfL 
1 .o ug/L 

28.6 ug/L 
31 IO ug/L 

2.3 UgiL 
l.lU ug/L 
1370 ug/L 
4.0 ugfL 

1320 ug/L 
41.3 ug/L 
540 ugfL 

2570 ug/L 
2.2 uglL 
103 ug/L 
2.9 ugfL 

16G00501 
RCOl6009 

8f21 f96 

12.6 q/L 
10 ug/L 

239 ugfL’ 
3.2 ugfL 
9.2 ugfL 
276 q/L 
1 .ou ug/L 
1550 ug/L 
2.6 ug/L 

09G00301 
RC016019 

8123196 

407 ug/L 
8.6U ugfL 
2.6 ugfL 

27.1 ug/L 
15300 ug/L 

4.0 uglL 
173 ugfL 

0.5ou ug/L 
I 58 ugfL 
i.5 ug/L 

2390 ug/L 
2070 ugfL 
16.4 UgfL 
14.8 ug/L 

16G00403D 

RB980021 
8/l 6/96 

290 ug/L 
0.5ou ugfL 
27.5 ug/L 
3300 ug/L 
2.9 ug/L 
1.3 ugfL 
a79 ugfL 
2.7 ug/L 
987 ugfL 
33.5 ug/L 
713 ug/L 

2590 ug/L 
1.2u ug/L 
945 ug/L 
1.6 ugfL 

16G00501 D 
RCOl6013 

8/21fSS 

16.7 ug/L 
10 ug/L 

234 ugfL 
2.3U ug/L 
5.3 uglL 
261 ugfl 
2.1 ug/L 

1450 ug/L 
1.6 ug/L 

09G00301 D 
RCO16020 

a/23/96 

372 ugfL 
9.3 ug/L 
2.8 ugfL 

25.8 ugfL 
14600 ugfL 

2.4 ugfL 
i 48 ugfL 
0.60 ug/L 
160 ug/L 
1.7 ug/L 

2010 ug/L 
1950 ug/L 
14.3 ug/L 
1.2 ug/L 

4 
Not calculable 

4 
6 
23 

Not calculable 
44 
39 
29 
21 
28 
0.8 

Not calculable 
161 
58 

- 

28 
0 
2 

Not calculable 
54 
6 

Not calculable 
7 

48 
- 

9 
Not calculable 

7 
5 
5 
50 
16 

Not calculable 
1 

12 
17 
6 
14 

170 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VFO28 

YFO28 

NF029 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Thallium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Sodium 
Vanadium 
Zinc 

Inorganic Analytes 

12GOOlOl 

RC044012 

8127196 

14.0 ug/L 
14.5 ug/L 
1840 LlgiL 
0.60 ug/L 
320 ug/L 
l.OU ug/L 
2220 ug/L 
2310 ug/L 
0.70 ug/L 
6.7 ug/L 

1 .eu ug/L 

11 GO0201 
RCO44011 

8128196 

2770 ug/L 
1.7 ug/L 

50.3 ug/L 
0.40 ug/L 

35400 ug/L 
20.4 ug/L 
2.0 ug/L 
232 ug/L 

0.5ou ug/L 
388 ug/L 
2.2 ug/L 

12900 ug/L 
3420 ug/L 
I 1 .o ugfL 
3.4 ug/L 

1.5u ug/L 

14GOOlOl 
RC092007 

S/l I I96 

33.1 ug/L 
0.50 ug/L 
22.3 ug/L 
3060 ug/L 
22.0 ugfL 
1.3 ug/L 
702 ug/L 
1.9 ug/L 

0.12 uglL 
1590 ug/L 
1.2u ug/L 
89.5 ug/L 

12GOOlOl D 
RC044017 

8127196 

15.1 ug/L 
14.5 ug/L 
1870 ug/L 

0.5ou ug/L 
327 ug/L 
1.4 ug/L 

2290 ug/L 
2360 ug/L 
0.6OU ug/L 

5.5 ug/L 
2.1 ug/L 

11 GO0201 D 
RC044018 

8/28/96 

2320 ug/L 
2.0 ug/L 
51.6 ug/L 

0.3ou ug/L 
41000 ug/L 
19.2 ug/L 
3.1 ug/L 
337 ug/L 
0.90 ug/L 
538 ug/L 
4.8 ug/L 

9610 ug/L 
2950 ug/L 
11 .o ug/L 
24.3 ug/L 
3.3 ug/L 

14GOOlO1 D 

RC092009 
S/I 1 I96 

26.5 ug/L 
0.5ou ug/L 
22.3 ug/L 
2870 ug/L 
27.3 ug/L 
0.80 ug/L 
691 ug/L 
1.9 Ug/L 

O.lOU ugfL 
1570 ug/L 
1.4 ug/L 

96.8 ug/L 

RPD 

8 
0 
2 

Not calculable 
2 

Not calculable 
3 
2 

Not calculable 
20 

Not calculable 

18 
16 
3 

Not calculable 
17 
6 

43 
37 

Not calculable 
32 
74 
29 
15 
0 

151 
Not calculable 

22 
Not calculable 

0 
6 

22 
48 
2 
0 

Not calculable 
1 

Not calculable 
8 
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Tabli Xl 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Groundwater and Subsurface Sbil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

rlFO30 

VF030 

WFO31 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Selenium 
Sodium 
Zinc 

Client ID 

Laboratory ID 

Collection Date 

Aluminum 
Barium 
Calcium 
Cobalt 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Barium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Inorganic Analytes 

66600601 

RC121007 
S/l 8196 

39.9 ug/L 
38.1 ug/L 
863 ug/L 
1.8 ug/L 
8.2 ug/L 

0.90 ug/L 
1130 ug/L 
5.0 ug/L 
860 ug/L 
0.84 ug/L 
1280 ug/L 
2.9 ug/L 

66GO2203 
RC121016 

S/20/96 

44.0 ug/L 
6.4 ug/L 
751 ug/L 
2.3U ug/L 
35.6 ug/L 
271 ug/L 
9.7 uglL 
491 ug/L 

2810 UdL 
1.2 ug/L 

1 .BU ug/L 

OSGOl 001 

MB928007 
9/25/96 

27.6 ug/L 
854 q/L 
0.61 ug/L 
0.85 ug/L 
35.6 ug/L 
40.1 ug/L 
4.4 ug/L 
874 ug/L 
3.3 ug/L 
0.03 ug/L 
1.4 ug/L 

3.1 u ug/L 
5.4 ug/L 

15100 ug/L 
7.4 ug/L 

0.58U ug/L 
13.7 ug/L 

RPD 
- 

66600601 D 
RCl21011 

S/l 6196 

39.7 ug/L 0.5 
36.2 ug/L 5 
770 ug/L 11 
1.1u q/L Not calculable 
41.9 ug/L 134 

0.5ou ug/L Not calculable 

11 IO ug/L 2 
4.6 ugfL 8 
689 ug/L 22 

0.6OU ug/L Not calculable 

1160 ug/L 10 
4.8 ug/L 49 

- 

68GO2203D 

RC121017 

S/20/96 

51.9 ug/L 16 
6.4 ug/L 0 
731 uglL 3 
2.4 ug/L Not calculable 

38.9 ug/L 9 
242 ug/L 11 
9.7 ug/L 0 

316U ug/L Not calculable 
2760 ugfL 2 
2.2 ug/L 59 

12.0 ug/L Not calculable 

05GOl 001 D 

MB92801 2 
9/25/96 

27.1 uglL 2 
803 ug/L 6 
0.36 ug/L 52 
0.72 ug/L 17 
1.7u ug/L Not calculable 

31.8U ug/L Not calculable 
1.8U ug/L Not calculable 
871 ug/L 0.6 
2.5 ug/L 28 

0.04 ug/L 29 
1.4 ug/L 0 
825 ug/L Not calculable 
3.9u ug/L Not calculable 

14900 q/L 1 
1.9u ug/L Not calculable 
0.63 ug/L Not calculable 
3.8 ug/L 113 

Z 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil investigation, Phase II8 
NAS Whiting Field, Milton Florida 

SDG Inorganic Anaiy-tes RPD 

VFO31 Client ID 33GOO301’ 33GOO301 D 

Laboratory ID MB956006 MB956007 

Collection Date g/27/96 9127196 

Aluminum 156 90.7 45 

Antimony 3.5 3.4u Not calculable 
Barium 59.3 59.9 1 
Calcium 2230 2230 0 
Chromrum 0.88 0.34u Not calculable 
Cobalt 0.70 0.49 35 
iron 107 50.6 72 

Magnesium 1750 1760 0.6 
Manganese 21.2 21.5 1 
Potassium 31.6 1040 188 

Sodium 5370 5550 3 
Thallium 2.9 3.4 16 

Vanadium 1.0 058U Not calculable 
Zinc 7.4 7.2 3 

VF032 Client ID 29GOO501 29000501 D 

Laboratory ID MC01 1007 MC01 1008 
Collection Date 1 O/2/96 1 O/2/96 

Barium 89.7 ugfL 64.2 UgfL 6 
Beryllium 0.14 ug/L 0.19 ugjL 30 

Calcium 1580 ugfL 1470 ugfL 7 

Chromium 2.1 ug/L 2.8 ug/L 29 
Cobalt 0.94 ug/L 0.98 ug/L 4 

Copper 2.7 ugfL 4.4 ugfL 48 

Magnesium 2500 q/L 2320 ugfL 7 
Manganese 8.4 ugfL 8.0 ugfL 5 

Mercury 0.04 ugfL 0.04 UgfL 0 
Sodium 5040 ug/L 5030 ugfL .. 0.2 

Zinc 5.1 ug/L 3.8 ug/L 29 
Cyanide 1 .o ug/L 1.2 ug/L 18 

YF033 Client ID 66GOO201 66GOO201 D 
Laboratory ID MC1 16002 MCI 16003 
Collection Date 1 O/9/96 1 O/9/96 

Barium 20.8 ug/L 20.7 ugfL 0.5 

Calcium 3250 ug/L 3100 ugfL 5 

Chromium 0.75 ug/L 0.44 ug/L 52 

Copper 1.7u ug/L 2.7 ugfL Not calculable 
Iron 73.0 ug/L 31.8U ug/L Not calculable 
Magnesium 456 ug/L 457 ugfL 0.2 
Manganese 3.4 ugfL 3.2 ug/L 6 

Mercury 0.03 ug/L 0.03 ug/L 0 
Potassium 648 ug/L 1920 uglL 99 
Sodium 3040 ugfL 3020 ug/L 0.7 
Zinc 3.6 ug/L 6.0 UgfL 50 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG lnorganrc Analytes APD 

IF034 Client ID 30G00301 30G00301 D 

Laboratory ID MC? 53005 MC753008 
Collection Date 1 Of1 6f96 1 Of1 6196 

Barium 28.0 ug/L 27.8 ug/L 0.7 
Beryllium 0.20 ugfL 0.13u ug/L Not calculable 
Calcium 1530 ug/L 1480 ug/L 3 
Copper 11 .o ug/L 3.2 ug/L 110 
Iron 626 ugfL 634 ug/L 1 
Lead 3.8 ugfL 2.4 ug/L 45 
Magnesium 642 ug/L 650 ug/L 1 
Manganese 20.7 ug/L 21 .o ug/L 1 
Mercury 0.04 ug/L 0.05 uglL 22 
Potassium 1880 ug/L 2680 ug/L 35 
Sodium 4600 ug/L 4490 ugfL 2 
Zinc 5.5 uglL 4.4 ugfL 22 

ilFO35 Client ID 66G01701 66G01701 D 
Laboratory ID MC21 4005 MC21 4007 
Collection Date 1 O/23/96 1 O/23/96 

Aluminum 24.3 ug/L 30.9 ug/L 24 
Barium 10.2. ug/L 10.7 ug/L 5 
Calcium 766 ug/L 816 ug/L 6 
Copper 1.7u ug/L 22.5 ug/L Not calculable 
Iron 343 ug/L 348 ug/L 1 
Lead 2.ou ugfL 2.6 ug/L Not calculable 
Magnesium 320 ug/L 324 ug/L 1 
Manganese 4.2 ug/L 5.4 ugfL 25 
Mercury 0.03 ug/L 0.03 ugfL 0 
Selenium 4.0 ug/L 3.9u ugfL Not calculable 
Sodium 7660 ug/L 7790 ugfL 2 
Zinc 2.5 ugfL 26.3 q/L 165 

WFO36 Client ID 54GOOlOl 54GOOlOl D 
Laboratory ID MC262004 MC262008 
Collection Date 1 O/30/96 1 O/30/96 

Aluminum 87.6 ugfL 91.6.ugiL 4 
Barium 75.2 ug/L 74.3 ug/L 1 
Beryllium 0.18 ug/L 0.18 ug/L 0 
Calcium 1680 ugfL 1660 uglL 1 
Chromium 1.2 ugfL 1 .o ug/L 2 
Cobait 0.90 ug/L 1.4 ugfL 43 
Magnesium 1950 ug/L 1920 ugfL 2 
Manganese 13.9 ugfL 12.9 UgfL 7 
Mercury 0.02 ugfL O.OlU ug/L Not calculable 
Potassium 2410 ug/L 2530 ug/L 5 
Sodium 2110 ugfL 2070 ug/L 2 
Zinc 4.5 ugfL 3.5 ugfL 25 

- 
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Tabje XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

IF041 

VFO41 

rVFO45 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Sodium 

Thallium 
Zinc 

Cyanide 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Selenium 
Sodium 

Thallium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 

Nickel 
Sodium 
Zinc 

Cyanide 

Inorganic Analytes 

35GOOlOl 
MD908004 

6/l 1197 

47.8 uglL 
78.8 ug!L 
3150 ug/L 
8.2 ug/L 

15.9 ug/L 
1.7 ug/L 

2340 ug/L 
28.7 ug/L 
4330 ugiL 

1.9 ug/L 
12.1 ug/L 

ND 

35GOO202 
MD950002 

6/l 5197 

65.0 &j/L 
24.8 ug/L 
973 ug/L 
5.6 ug/L 
180 ug/L 

0.93u ug/L 
813 ug/L 
9.5 ug/L 

1.8U ug/L 
20900 ug/L 

1 .o .ug/L 
18.7 ug/L 

ND 

OWG00502 
ME1 49004 

710197 

175 ug/L 
7.3 ug/L 
648 ug/L 
2.9 ug/L 
106 ug/L 
308 ug/L 
3.3 ug/L 
7.8 ug/L 

1990 ug/L 
4.5 ug/L 

ND 

35GOOlOl D 
MD908005 

6/l l/97 

45.2 ug/L 
79.0 ug/L 
3240 ug/L 
6.8 ug/L 

19.0 ug/L 
0.93u ug/L 
2370 ug/L 
28.9 ug/L 
4430 ug/L 
0.89U ug/L 

130 ug/L 
ND 

35G00202D 
MD950003 

6/l 5197 

50.7 ug/L 
25.3 ug/L 
1030 ugfi 
3.5 uglL 
196 ug/L 
1.9 ug/L 
819 ug/L 
9.3 ug/L 
2.6 ug/L 

21700 ug/L 
0.89U ug/L 
15.4 ug/L 

ND 

OWG00502D 
ME1 49005 

7/0/97 

160 ug/L 
7.1 ug/L 
585 ug/L 
4.4 ug/L 

97.1 ug/L 
317 ug/L 
3.5 ug/L 

7.7u ug/L 
2060 ug/L 
4.7 ug/L 

ND 

APD 

6 
0.2 
3 
19 
18 

Not calculable 
1 

0.7 
2 

Not calculable 
166 

25 
2 
6 

46 
8 

Not calculable 
0.7 
2 

Not calculable 
4 

Not calculable 
19 

9 
3 
IO 
41 
9 
3 
6 

Not calculable 
3 
4 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

VF045 Client ID OWG00302 OWG00302D 
Laboratory ID ME1 90002 ME1 90003 

Collection Date 7/l o/97 7/l o/97 

Aluminum 31.5 ug/L 16.6U ug/L Not calculable 
Barium 10.2 ug/L 10.5 ug/L 3 
Calcium 460 ug/L 454 ug/L 1 
Iron 83.3 ug/L 51.1 ug/L 48 
Lead 1.9 ug/L 1.2u ug/L Not calculable 
Magnesium 286 ug/L 300 ug/L 5 
Manganese 3.0 ug/L 3.0 ug/L 0 
Sodium 1670 ug/L 1670 ug/L 0 
Zinc 3.4 uglL 3.8 ug/L 11 
Cyanide ND ND 

YFO46 Client ID 31 GO01 01 31 GO01 01 D 

Laboratory ID ME241 003 ME241 004 
Collection Date 7/l 5197 7/l 5197 

Aluminum 96.0 ug/L 91.1 ug/L 5 
Barium 22.6 ug/L 22.5 ug/L 0.4 
Calcium 857 ug/L 851 ug/L 0.7 
Copper 1.3u ug/L 1.4 ug/L Not calculable 

Iron 120 ug/L 103 ug/L 15 
Magnesium 662 ug/L 675 ug/L 2 
Manganese 9.7 ug/L 9.9 ug/L 2 
Potassium 1910 ug/L 2200 ug/L 15 
Sodium 1760 ug/L 1890 ug/L 7 
Vanadium 1.8 ug/L 1.7u ug/L Not calculable 
Zinc 3.5 ug/L 9.8 ug/L 95 
Cyanide ND ND 

NF047 , Client ID 39wo34 39W034D 

Laboratory ID ME243005 ME243006 

Collection Date 7/l s/97 7/l 5197 

Aluminum 94.0 ug/L 76.3 ug/L 21 

Barium 22.9 ug/L 22.8 ug/L 0.4 

Calcium 1030 ug/L 1010 ug/L 2 
Copper 8.2 ug/L 1.3u ug/L Not calculable 
Iron 747 ug/L 751 ug/L 0.5 
Magnesium 871 ug/L 854 ug/L 2 

Manganese 12.5 ug/L 12.6 ug/L 0.8 
Sodium 2210 ug/L 2090 ug/L 6 
Zinc 14.7 ug/L 3.0 ug/L 132 

NF051 Client ID 16G00101 16G00101 D 

Laboratory ID ME340009 ME34001 0 

Collection Date 7124197 7124197 

Barium 20.5 ug/L 20.7 ug/L 1 
Calcium 514 ug/L 520 ug/L 1 
Copper 1.7 ug/L 1.7 ug/L 0 
Iron 11.2 ug/L 14.7 ug/L 27 
Magnesium 617 ug/L 623 ug/L 1 
Manganese 3.2 ug/L 3.0 ug/L 6 
Sodium 2130 ug/L 2110 ugli 1 
Zinc 3.2 ug/L 8.2 ug/L 88 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

YF053 

YF053 

NF054 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Chromium 
Iron 
Magnesium 
Manganese 
Sodium 
Zinc 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Antimony 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Sodium 
Zinc 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Mercury 
Sodium 
Thallium 
Zinc 

Inorganic Analytes 

15600602 
ME367004 

7127197 

16.6U ug/L 
13.0 ug/L 
676 ug/L 
3.3 ug/L 

33.8 ug/L 
504 ug/L 
2.3 ug/L 

2870 ug/L 
3.1 ug/L 

15GOO703 

ME404003 

7/30/97 

43.6 ug/L 
17.3u ug/L 

6.6 ug/L 
587 ug/L 
10.6 ug/L 
2.9 ug/L 
107 ug/L 

0.93u ug/L 
280 ug/L 
6.9 ug/L 

10.9 ug/L 
2040 ug/L 
5.2 ug/L 

15G00801 
ME441 002 

014197 

143 ug/L 
2.0 ug/L 

34.7 ugli 
1870 ug/L 
5.2 ug/L 

4760 ug/L 
1370 ug/L 
84.6 ug/L 

0.04u ug/L 
1830 ug/L 
0.89U ug/L 

8.5 ug/L 

15G00602D 

ME367005 

7127197 

29.9 ug/L 
13.0 ug/L 
675 ug/L 
4.2 ug/L 

92.6 ug/L 
490 ug/L 
2.7 ug/L 

2740 ug/L 
3.4 ug/L 

15G00703D 

ME404004 

7/30/97 

108 ug/L 
21.2 ug/L 
6.2 r&j/L 
549 ug/L 
13.4 ug/L 
4.5 ug/L 
115 ug/L 
5.1 ug/L 
266 ug/L 
6.5 ug/L 

20.3 ug/L 

1820 ug/L 
6.1 ug/L 

15G00801 D 

ME441 003 
014197 

116 ug/L 
1 .I u ug/L 
37.3 ug/L 
2010 ug/L 
2.6 ug/L 

4940 ug/L 
1470 ug/L 
91.4 ugfL 
0.07 ug/L 
1960 ug/L 
0.90 ug/L 
6.6 ug/L 

RPD 

Not calculable 
0 

0.1 
24 
93 
3 

16 
5 
9 

14 
Not calculable 

6 
7 

23 
43 
7 

Not calculable 
5 
6 

60 
11 
16 

21 
Not calculable 

7 
7 

67 
4 
7 
8 

Not calculable 
7 

Not calculable 
25 
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Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

WFO22 

WF023 

Date 

All 

All 

Analyte initial Calibration Continuing Qualifier 
r Calibration %R 

- 

Metals None 
Cyanide None 

- 
Metals None 
Cyanide None 

E 

WF024 

WF025 

WF026 

WF027 

WF028 

WF029 

WFO30 

WFO31 

WFO31 B 

WF032 

WF033 

WF034 

WF035 

WF036 

WF037 

WFO41 

WF045 

WFO46 

WF047 

WFO51 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metal? 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 

Metals 

None 
None 

- 
None 
None 

Z 

None 
None 

E 

None 
None 

- 

None 
None 

X 

None 
None 

- 

None 
None 

None 
None 

- 

None 
None 

None 
None 

None 
None _1 
None 

--II 
None 

None 
Nontt 

None 

II 
Nona 

None 

3 
Nom 

None 
None 

None 
None 

None 

I 
None 

None 

Nor71 
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Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes II 

SDG Date Analyte Initial Calibration Continuing Qualifier 
r Calibration %R 

WF053 All Metals None 

WF054 All Metals None 

Notes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continurng calibrations 

J= the analyte was positively identiied: the associated numerical value is the approximate concentration of the 
analyte in the sample because QC critena were not met (validation “J”). 

UJ = the analyte was not detected above the reported sample IDL. However, the reported sample is approximate: 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
oualitv control criteria. The aresence or absence of the analvte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 
- 

i/F022 Aluminum 
Iron 
Lead 
Sodium 
Zinc 

6.240 ugiL 
12.320 ug/L 
0.500 ug/L 

38.890 ug/L 
3.660 q/L 

All samples in SDG WFO22 

X 

VF023 Arsenic 
Iron 
Lead 
Sodium 
Zinc 

-0.500 ug/L 
5.980 q/L 
1.200 ug/L 

34.400 ug/L 
1.200 ug/L 

All samples in SDG WF023 

- 

VF024 Aluminum 
Iron 
Lead 
Sodium 

10.600 ug/L 
13.190 ug/L 
0.500 ug/L 

37.550 ug/L 

All samples in SDG WF024 

YF025 

YF026 

Aluminum 
Beryllium 
Iron 
Selenium 
Zinc 

Aluminum 
Calcium 
Iron 
Magnesium 
Mercury 
Sodium 
Zinc 

13.650 q/L 
-0.320 UglL 
7.390 ug/L 
0.650 ug/L 
1.610 ug/L 

17.380 ug/L 
119.520 ug/L 
10.050 ug/L 
22.940 ug/L 
0.140 ug/L 

41.280 ug/L 
2.510 ug/L 

All samples in SDG WF025 

All samples in SDG WF026 

Mercury 0.20 ug/L All samples in SDG WF026 

NF027 Aluminum 
Antimony 
Arsenic 
Calcium 
Sodium 
Vanadium 

18.000 ug/L 
9.280 ug/L 
0.500 ug/L 

94.550 ug/L 
28.990 ug/L 
1.280 ug/L 

All samples in SDG WF027 

Mercury 0.21 ug/L All samples in SDG WF027 

WF028 Aluminum 
Antimony 
Calcium 
Magnesium 
Mercury 
Potassium 
Sodium 
Zinc 

51.600 ug/L 
-10.930 ug/L 
113.470 ug/L 
45.540 ug/L 
0.140 ug/L 

498.120 ug/L 
43.870 uglL 
1.230 ug/L 

All samples in SDG WF028 

- 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

JF029 

VFO30 

VF031 

Analyte Concentration Associated Samples 

Aluminum 10.6 ug/L All samples in SDG WF029 
Barium 3.0 ug/L 
Cobalt 2.7 ug/L 
Iron 21.4 ug/L 
Vanadium 1.4 ug/L 

Cobatt 2.7 ug/L All samples in SDG WF029 
Vanadium 1.6 ug/L 

Mercury -0.1 q/L All samples in SDG WF029 

Iron 5.3 ug/L All samples in SDG WF029 
Vanadium 1.6 ug/L 

Calcium 153.810 ug/L All samples in SDG WF029 
Cobalt 2.390 ug/L 
Iron 11.590 ug/L 
Sodium 37.260 ug/L 
Zinc 1.630 ug/L 

Calcium 59.580 ug/L All samples in SDG WFO30 
iron 6.080 ug/L 
Sodium 54.620 ug/L 

Mercury 0.030 ug/L All samples in SDG WFO31 
Potassium -617.8 ug/L 
Silver -1.2 uglL 
Thallium 3.3 ug/L 

Mercury 0.047 ug/L All samples in SDG WFO31 
Potassium 34.4 ug/L 
Silver -1.6 ug/L 
Thallium 3.7 ug/L 

Mercury 0.055 ug/L All samples in SDG WFO31 
Potassium 542.9 ug/L 
Silver -1.4 ug/L ’ 

Mercury 0.070 ug/L All samples in SDG WF031 
Potassium -21.4 ug/L 
Silver -1.3 ug/L 
Thallium 3.5 ug/L 

Mercury 0.047 ugiL All samples in SDG WFO31 
Potassium 411.210 ug/L 

Mercury 0.085 ug/L All samples in SDG WFO31 
Potassium ’ 955.8 ug/L 
Silver -2.5 q/L 
Thallium 3.2 u&!/L 

Mercury 0.127 ugfL All samples in SDG WFC31 

Mercury 0.130 ug/L All samples in SDG WFO31 

Mercury -0.030 ugiL All samples in SDG WFO31 

Potassium -335.53 ug/L 
Silver -1.420 ug/L 
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Table.XIII 
Summary of Method B!ank Contamination 

Groundwater and Subsurface Soil Invi?stigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 
- 

F031 cont. Arsenic 
Chromrum 
Mercury 
Potassium 
Thallium 
Vanadium 

-6.4 ug/L 
-0.4 ug/L 

0.034 ug/L 
171 .o ug/L 
5.1 ug/L 
1.4 ug/L 

All samples in SDG WF031 

Mercury 
Potassium 
Silver 
Thallium 
Vanadium 

0.016 ug/L 
342.4 ug/L 
-1.2 ug/L 
5.2 ug/L 
0.8 ug/L 

All samples in SDG WFO31 

Chromium 
Mercury 
Potassium 
Thallium 
Vanadium 

-0.7 ug/L 
0.011 ug/L 
308.7 uglL 

6.2 ug/L 
0.7 ug/L 

All samples in SDG WFO31 

Barium 
Chromium 
Mercury 
Potassium 
Thallium 

-0.2 ug/L 
-0.6 ug/L 

-0.021 ug/L 
377.6 ug/L 

7.2 ug/L 

All samples in SDG WF031 

Mercury 0.014 ug/L All samples in SDG WFO31 

IJFO31 B 

Arsenic 
Barium 
Chromium 
Mercury 
Nickel 
Potassium 
Thallium 
Vanadium 

Copper 

-6.7 ug/L 
-0.2 ug/L 
-0.8 ug/L 

-0.032 ug/L 
-1.4 ug/L 

441.5 ug/L 
5.7 ug/L 
0.6 ug/L 

604 ug/L 

All samples in SDG WFO31 

- 
All samples in SDG WF031 B 

Aluminum 
Barium 
Copper ’ 
Manganese 

-19.5 ug/L 
0.4 ug/L 
4.4 ug/L 
0.4 ug/L 

All samples in SDG WFO31 B 

Barium 
Copper 
Iron 
Mercury 
Nickel 
Sodium 

0.4 ug/L 
6.6 ug/L 
3.5 ug/L 
0.0 ug/L 
9.5 ugfL 
10.6 ug/L 

All samples in SDG WFOJIB 

Barium 
Beryllium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

25.130 ug/L 
-0.830 ug/L 

129.890 q/L 
8.310 ug/L 
6.680 uglL 
25.430 ug/L 
0.490 ugfL 
2.970 ug/L 
64.450 ug/L 
2.060 ug/L 
3.100 ug/L 
-0.981 ug/L 

All samples in SDG WFO31 B 

- 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

JF032 Copper 
Manganese 
Mercury 
Potassium 

Beryllium 
Cobalt 
Copper 
Manganese 
Mercury 
Sodrum 

Beryllium 
Copper 
Manganese 
Mercury 
Potassium 
Sodium 

Beryllium 
Copper 
Manganese 
Mercury 
Sodium 

Barium 
Chromium 
Copper 
Manganese 
Mercury 
Sodium 
Zinc 

Barium 
Beryllium 
Cobalt 
Copper 
Manganese 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Nickel 
Sodium 

Barium 
Beryllium 
Copper 
Manganese 
Thallium 

Barium 
Beryllium 
Cobatt 
Copper 
Manganese 
Nickel 
Thallium 

4.5 ug/L 
0.5 ug/L 

0.0242 ug/L 
-1595.8 ugfL 

0.2 ug/L 
0.3 ug/L 
5.5 ug/L 
0.7 ug/L 

0.0265 ug/L 
17.3 ug/L 

0.2 ug/L 
4.9 ug/L 
0.6 ug/L 

0.0255 ug/L 
1914.8 ug/L 

11.6 ug/L 

0.2 ug/L 
5.6 ugfL 
0.6 ug/L 

-0.0178 ug/L 
17.4 ug/L 

1.210 ug/L 
2.750 q/L 
3.390 ug/L 
0.410 uglL 
0.015 ug/L 

856.490 ug/L 
2.310 ug/L 

0.3 ug/L 
0.1 ug/L 
0.4 ug/L 
5.8 ug/L 
0.2 ug/L 

0.3 ug/L 
0.1 ug/L 
5.8 ug/L 
0.4 ug/L 

-0.0874 ug/L 
2.0 ug/L 
1 I .5 ug/L 

0.2 ug/L 
0.1 ug/L 
5.6 ug/L 
0.5 ug/L 
2.6 ug/L 

0.3 ug/L 
0.3 uglL 
0.6 ug/L 
7.0 ugfL 
0.8 ug/L 
1.4 ug/L 
4.3 ug/L 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WFO32 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 
. 

All samples in SDG WF032 

All samples in SDG WF032 

__---. 

--. 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 
- 

IF032 cont. Aluminum 
Antimony 
Barium 
Cadmium 
Calcium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Zinc 

Antimony 
Barium 
Beryllium 
Copper 
Manganese 

Sodium 

107.660 ug/L 
4.320 ug/L 
1.760 ug/L 
1.660 ug/L 

105.640 ug/L 
0.430 ugiL 
12.450 ug/L 
54.350 uglL 
103.090 ug/L 

0.260 ugiL 
154.770 ug/L 

9.120 ug/L 

4.3 ug/L 
0.4 ug/L 
0.3 ug/L 
5.2 ug/L 
0.6 ug/L 

10.2 ug/L 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 
- 

‘IF033 Barium 
Beryllium 
CobaR 
Copper 
Manganese 
Mercury 
Potassium 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Potassium 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Potassium 
Thallium 

Barium 
Beryllium 
Cobalt 
Copper 
Manganese 
Potassium 
Thallium 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

0.3 ug/L 
0.1 ug/L 
0.4 q/L 
5.8 uglL 
0.2 ug/L 

0.07 ug/L 
-1595.8 ug/L 

0.3 ug/L 
0.1 ug/L 
5.0 ug/L 
0.4 UgJL 

0.04 uglL 
655.4 ug/L 

0.2 ug/L 
0.1 ug/L 
5.6 ug/L 
0.5 ug/L 

0.05 ug/L 
1914.6 ug/L 

2.6 ug/L 

0.3 ug/L 
0.3 ug/L 
0.6 ug/L 
7.0 ug/L 
0.8 ug/L 

425.0 uglL 
4.3 ug/L 

164.460 ug/L 
1.220 uglL 

107.040 uglL 
2.900 ug/L 

33.430 ug/L 
82.790 ug/L 
0.330 uglL 

1602.780 ug/L 
221.450 ug/L 

1.660 ug/L 

All samples in SDG WF033 

All samples in SDG WF033 

All samples in SDG WF033 

All samples in SDG WF033 

All samples in SDG WF033 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

F033 cont. Mercury 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Potassium 

Antimony 
Barium 
Copper 
Manganese 
Potassium 
Sodium 
Zinc 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Potassium 
Thallium 
Vanadium 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Potassrum 
Thallium 
Vanadium 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Potassium 
Thallium 
Vanadium 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobatt 
Manganese 
Potassium 
Vanadium 

0.06 ug/L All samples in SDG WF033 

0.4 ug/L All samples in SDG WF033 
0.3 ug/L 
5.2 ug/L 
0.6 ug/L 

0.05 ug/L 
163.8 ug/L 

4.810 ug/L All samples in SDG WF033 
0.460 ug/L 
2.870 ug/L 
0.330 ug/L 

509.990 uglL 
137.200 ug/L 

3.200 ug/L 

0.8 ug/L All samples in SDG WF033 
0.6 ug/L 
0.8 ug/L 
0.9 ug/L 
1.1 ug/L 
1 .o uglL 

1734.0 ug/L 
2.4 uglL 
1.1 ug/L 

1.2 ug/L All samples in SDG WF033 
0.8 uglL 
0.9 ug/L 
1.2 ug/L 
1.1 ug/L 
1.3 ug/L 

1605.5 ug/L 
3.4 ug/L 
1.8 ug/L 

1.1 ug/L All samples in SDG WF033 
0.8 ug/L 
0.8 ug/L 
1.1 ug/L 
1.1 ug/L 
1.2 uglL 

768.8 ug/L 
3.2 uglL 
1.7 ug/L 

0.7 ug/L All samples in SDG WF033 
0.7 uglL 
0.6 ug/L 
0.9 ug/L 
0.8 ug/L 
1 .o ug/L 

314.6 ug/L 
1.2 uglL 

--_ 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsuiface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

IF033 cont. Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Potassium 
Thallrum 
Vanadium 

1 .o ug/L 
0.6 ug/L 
0.6 ug/L 
0.9 ug/L 
1 .o ug/L 
1 .o ug/L 

684.9 ug/L 
2.2 ug/L 
1.2 ug/L 

All samples in SDG WF033 

I/F034 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Potassium 
Thallium 
Vanadium 

Copper 
Mercury 

Copper 
Manganese 
Mercury 

Beryllium 
Copper 
Manganese 
Mercury 

Beryllium 
Copper 
Manganese 
Mercury 
Sodium 

Barium 
Copper 
Sodium 
Zinc 
Cyanide 

0.9 ug/L 
0.7 ug/L 
0.7 ug/L 
0.9 ug/L 
1 .o ug/L 
1 .o ug/L 

722.1 ug/L 
3.4 uglL 
1.2 uglL 

5.8 ug/L 
0.023 ug/L 

5.8 ug/L 
0.4 ug/L 

0.017 ug/L 

0.1 ug/L 
5.6 ug/L 
0.5 ug/L 

0.030 ug/L 

0.3 ug/L 
7.0 ug/L 
0.8 ug/L 

0.042 ug/L 
10.2 ug/L 

0.480 ug/L 
2.870 ug/L 

137.200 ug/L 
3.200 ug/L 
-1.327 ug/L 

Mercury 

Beryllium 
Copper 
Manganese 
Mercury 

Mercury 

Mercury 

0.024 ug/L 

0.3 ug/L 
5.2 ug/L 
0.6 ug/L 

0.026 ug/L 

0.040 ug/L 

0.033 ug/L 

All samples in SDG WF033 

All samples in SDG WF034 

All samples in SDG WF034 

All samples in SDG WF034 

All samples in SDG WF034 

66602001 
66600302 
66G01801 
30G00301 
30G00401 
66R02201 
30GOO301 D 

All samples in SDG WF034 

All samples in SDG WF034 

All samples in SDG WF034 

All samples in SDG WF034 
L 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

tFO34 cont. Arsenic 
Barium 
Beryllium 
Calcium 
Copper 
Lead 
Manganese 
Selenium 
Sodium 
Zinc 

Beryllium 
Silver 
Sodium 

-13.610 ug/L 
1.700 ugiL 
-0.710 ug/L 

108.610 uglL 
1.700 ugiL 
-8.620 ug/L 
0.790 ug/L 

10.810 ug/L 
70.400 ug/L 
3.200 ug/L 

0.2 ug/L 
3.3 ug/L 
11.9 ug/L 

66G01101 
66G01301 
66600501 
66600501 F 

All samples in SDG WF034 

Beryllium 
Manganese 
Silver 
Sodium 

0.2 ug/L 
0.4 ug/L 
2.2 ug/L 

12.2 ug/L 

All samples in SDG WF034 

Beryllium 
Copper 
Manganese 
Sodium 

0.5 ug/L 
1.9 ug/L 
0.6 ug/L 

20.0 ug/L 

All samples in SDG WFO34 

Beryllium 
Silver 
Sodium 

Beryllium 
Manganese 
Sodium 

0.1 uglL 
2.6 ug/L 
17.3 uglL 

0.2 ug/L 
0.4 ug/L 
9.7 ug/L 

All samples in SDG WF034 

All samples in SDG WF034 

VF035 Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

0.8ug/L 
0.6 ug/L 
1 .o ug/L 

0.0239 ug/L 
2.4 ug/L 

1.2 uglL 
0.8 ug/L 
1.3 ug/L 

0.0256 q/L 
3.4 ug/L 

All samples in SDG WFO35 

All samples in SDG WF035 

Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

Barium 
Beryllium 
Manganese 
Mercury 

Aluminum 
Barium 
Iron 
Manganese 
Sodium 
Zinc 

1.1 ug/L 
0.8 ug/L 
1.2 ug/L 

0.0401 ug/L 
3.2 ug/L 

0.7 ug/L 
0.7 ug/L 
1 .o ug/L 

0.334 ug/L 

101.120 ug/L 
0.410 ug/L 

56.400 ug/L 
0.430 uglL 

152.450 ug/L 
2.190 ug/L 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 

A-121 



Table XIII 
Summary of Method Blank Contamination 

Groundwater and Sub.&rf&e Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

‘F035 cont. 

VF036 

Analyte Concentration 

Barium 1 .o ug/L 
Beryllium 0.6 ug/L 
Manganese 1 .o ug/L 
Mercury 0.0250 ug/L 
Thallium 2.2 ugfL 

Barium 0.9 ugiL 
Beryllium 0.7 ug/L 
Manganese 1 .o ug/L 
Thallium 3.4 ug/L 

Barium 0.570 ug/L 
Beryllium -0.910 ug/L 
Calcium 109.820 ug/L 
Copper 5.470 ug/L 
Manganese 0.720 ug/L 
Zinc 4.400 ug/L 

Manganese 0.6 ugfL 

Manganese 0.4 ug/L 

Barium 0.4 ug/L 
Beryllium -0.2 ugfL 
Manganese 0.6 ug/L 

Beryllium -0.2 ug/L 
Manganese 0.6 ugfL 

Beryllium -0.2 ugfL 
Manganese 0.4 ugfL 

Aluminum 17.7 ugfL 
Barium 0.8 ug/L 
Beryllium 0.6 ug/L 
Cadmium 0.8 ugfL 
Chromium 0.9 ugfL 
Cobalt 1.1 ug/L 
Manganese 1 .o ug/L 
Mercury 0.0265 ug/L 
Thallium 2.4 ug/L 
Vanadium 1.1 ug/L 

Aluminum 18.4 ugfL 
Barium 1.2 ug/L 
Beryllium 0.8 ug/L 
Cadmium 0.9 ug/L 
Chromium ’ 1.2 ug/L 
Cobalt 1.1 ugfL 
Manganese 1.3 ug/L 
Mercury 0.0251 ugfL 
Thallium 3.4 ugfL 
Vanadium 1.8 ugfL 

Associated Samples 

All samples in SDG WF035 

All samples in SDG WFO35 

All samples in SDG WFO3.5 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF038 

All samples in SDG WF036 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

vFO36 cont. Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Mercury 
Thallium 
Vanadium 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Mercury 
Vanadium 

Aluminum 
Barium 
Chromium 
Manganese 
Mercury 
Potassium 
Cyanide 

14.7 ugfL 
1.1 ug/L 
0.8 ug/L 
0.8 ug/L 
1.1 ugfL 
1.1 ug/L 
1.2 ugfL 

0.0165 ug/L 
3.2 ugfL 
1.7 ugfL 

0.7 ugfL 
0.7 ugfL 
0.6 ug/L 
0.9 UgfL 
0.8 ug/L 
1 .o ug/L 

0.0157 ugfL 
1.2 ug/L 

63.950 ugfL 
0.730 ug/L 
0.490 ug/L 
0.430 ug/L 
0.014 ugfL 

1817.440 ug/L 
-1.333 ugfL 

All samples in SDG WF036 

All samples in SDG WF036 

All samples in SDG WF036 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt . 
Manganese 
Thallium 
Vanadium 

1 .o ug/L 
0.6 ug/L 
0.6 ugfL 
0.9 ugfL 
1 .o ugfL 
1 .o ugfL 
2.2 ugfL 
1.2 ug/L 

All samples in SDG WF036 

Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Thallium 
Vanadium 

91.5 ugfL 
0.9 ugfL 
0.7 ugiL 
0.7 ug/L 
0.9 ug/L 
1 .o ugfL 
1 .o ugfL 
3.4 ugfL 
1.2 ug/L 

All samples in SDG WF036 

NF037 Copper 

Aluminum 
Barium 
Copper 

Barium 
Copper 

6.4 ug/L 

-19.5 ug/L 
0.4 ugfL 
4.4 ugfL 

0.4 ug/L 
6.6 ug/L 

All samples in SDG WF037 

All samples in SDG WF037 

All samples in SDG WF037 
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Table XIII 
Summary of Method Blank C,ontamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

F037 cont. Barium 
Beryllium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

25.130 ug/L 
-0.830 ug/L 

129.890 ug/L 
0.310 uglL 
8.680 ug/L 

25.430 ug/L 
0.490 ug/L 
2.970 ug/L 

84.450 ug/L 
2.060 ug/L 
3.100 ug/L 
-0.981 ug/L 

All samples in SDG WF037 

‘F041 Cyanide 

Barium 

Sodium 
Cyanide 

Barium 
Sodium 

Beryllium 
Calcium 
Copper 
Iron 
Lead 
Sodium 
Thallium 
Zinc 
Cyanide 

Barium 
Chromium 
Copper 
Magnesium 
Silver 
Vanadium 

Copper 
Thallium 
Vanadium 

CobaR 
Thallium 
Cyanide 

Beryllium 
Calcium 
Iron 
Selenium 
Sodium 
Vanadium 
Zinc 

Selenium 
Thallium 

Lead 
Selenium 
Cyanide 

-0.6 ug/L 

0.5 ug/L 

12.2 ug/L 
-0.4 ug/L 

0.7 ug/L 
16.3 ug/L 

-1.010 ug/L 
133.200 ug/L 

3.740 ug/L 
9.490 ugfL 
1.260 ug/L 

93.470 ug/L 
1.310 ug/L 

19.070 ug/L 
-1.002 ug/L 

-0.6 ug/L 
-2.9 ug/L 
-1.7 ug/L 

-22.9 ug/L 
-2.8 ugfL 
-3.0 ug/L 

6.4 ug/L 
1.4 ug/L 
-1.9 ug/L 

8.9 ug/L 
1.6 ug/L 
-0.4 ug/L 

-0.830 ug/L 
105.800 q/L 

3.860 ug/L 
-3.230 UgfL 
15.150 ug/L 
-2.240 ug/L 
0.940 ugfL 

-3.4 ug/L 
-1.3 uglL 

1.2 ug/L 
-2.6 ug/L 
-0.4 ug/L 

Ail samples in SDG WFO41 

All samples in SDG WFO41 

All samples in SDG WFO41 

All samples in SDG WFO41 

All samples in SDG WFO41 

All samples in SDG WFO41 

All samples in SDG WFO41 

All samples in SDG WF041 

All samples in SDG WFO41 

All samples in SDG WFWI 

All samples in SDG WFO41 

- 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

‘FO41 cont. 

IF045 

Analyte Concentration Associated Samples 

Selenium -3.1. ugfL All samples in SDG WFO41 

Thallium 1.3 ug/L 

Selenium -2.8 ug/L All samples in SDG WF041 

Cyanide -0.5 ug/L 

Thallium -1 .o ug/L All samples in SDG WFO41 

Cyanide -0.4 ug/L 

Cyanide 0.4 ug/L All samples in SDG WFO41 

Cyanide 0.4 ugfL All samples in SDG WFO41 

Cyanide 0.4 ug/L All samples in SDG WFO41 

Cyanide -0.6 ug/L All samples in SDG WF045 

Cyanide -0.6 ugfL All samples in SDG WFO45 

Manganese 0.4 ug/L All samples in SDG WF045 

Vanadium 1.8 ugfL All samples in SDG WF045 

Beryllium -0.860 ug/L All samples in SDG WF045 

Calcium 136.80 ug/L 

Iron 5.390 ug/L 

Sodium 32.780 ug/L 
Vanadium -1.730 ug/L 
Zinc 3.340 ug/L 

Cyanide -1 .013 uglL 

Mercury 0.1 UgfL All samples in SDG WF045 

Cyanide -0.6 ug/L All samples in SDG WF045 

Thallium 1.1 ug/L All samples in SDG WF045 

Cyanide -0.6 ug/L 

Cyanide -0.6 ug/L All samples in SDG WF045 

Aluminum 17.320 ug/L All samples in SDG WF045 

Barium 0.450 ug/L 
Beryllium -0,550 ug/L 
Calcium 121.820 ug/L 
Iron 6.770 ug/L 
Sodium 45.700 uglL 
Thallium -1.390 ug/L 

Zinc 2.510 ug/L 
Cyanide -0.899 ug/L 

Beryllium 0.2 ug/L OWG0040l 

Manganese 0.5 ug/L OWGOO201 

Sodium 17.2 ug/L 

Beryllium 0.2 ug/L OWG00401 

Manganese 0.7 ug/L OWG00201 

Sodium 12.2 ug/L 
Zinc 1 .o ug/L 

-._ 

_- 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subdurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 
E 

IF045 cont. Barium 
Beryllium 
Chromium 
Manganese 
Sodium 
Thallium 
Vanadium 
Zinc 

0.9 ug/L OWG00401 
0.5 ug/L OWG00201 
3.0 ugfL 
1 .o ug/L 

19.9 ug/L 
1.2 ug/L 
2.0 ug/L 
1.6 ug/L 

Cyanide -0.377 ug/L OWG00401 
OWG00201 

Beryllium 
Sodium 

0.2 ugfL OWG00401 
11 .o ug/L OWG00201 

Selenium -2.2 uglL OWG00401 
OWG00201 

Thallium -1 .o ug/L OWGOO401 
OWG00201 

v’FO46 Beryllium 
Sodium 

0.2 ugfL 
17.2 ug/L 

All samples in SDG WF046 

Beryllium 
Mercury 
Sodium 

0.2 ug/L 
0.040 ug/L 
12.2 ug/L 

All samples in SDG WF046 

Beryllium 
Mbxry 
Sodium 

0.5 UgfL 
0.043 ugiL 
19.9 ug/L 

All samples in SDG WF046 

Aluminum 
Barium 
Beryllium 
Calcium 
Iron 
Sodium 
Thallium 
Zinc 
Boron 

17.320 ug/L 
0.450 ug/L 
-0.550 ug/L 

121.820 ug/L 
6.770 ug/L 

45.700 ug/L 
-1.390 ug/L 
2.510 ug/L 
-0.377 ug/L 

All samples in SDG WF046 

Beryllium 
Sodium 

0.2 ug/L 
11 .o ug/L 

All samples in SDG WF046 

- 

YFO47 Beryllium 
Manganese 
Mercury 
Sodium 

0.2 ug/L 
0.5 ug/L 
0.1 ugfL 

17.2 ug/L 

All samples in SDG WFO47 

Beryllium 
Manganese 
Sodium 
Zinc 

0.2 uglL 
0.7 ug/L 

12.2 ug/L 
1 .o ugfL 

All samples in SDG WF047 

Barium 
Beryllium 
Chromium 
Manganese 
Sodium 
Thallium 
Vanadium 
Zinc 

0.9 ug/L 
0.5 ug/L 
3.0 ug/L 
1 .o ug/L 

19.9 ugfL 
1.1 UgfL 
2.0 ugfL 
1.6 ug/L 

All samples in SDG WF047 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

‘FO47 cont. Aluminum 17.320 ug/L All samples in SDG WF047 
Barium 0.450 ugfL 
Beryllium -0.550 ug/L 
Calcium 121.820 ugfL 
Iron 6.770 ug/L 
Sodium 45.700 ug/L 
Thallium -1.390 ug/L 
Zinc 2.510 ugfL 

Beryllium 0.2 ug/L All samples in SDG WF047 
Sodium 11 .o ug/L 

Selenium -2.2 ug/L All samples in SDG WF047 

IF051 Barium 1 .o ugfL All samples in SDG WFOSI 
Beryllium 0.2 ug/L 
Chromium 3.4 ug/L 
Copper 1.5 ug/L 
Manganese 0.5 ugfL 
Silver 2.8 ug/L 
Vanadium 2.4 ug/L 

Manganese -0.5 UgfL All samples in SDG WFO51 
Mercury 0.04 ugfL 
Vanadium 1.8 ugfL 

Arsenic 1.1 ug/L All samples in SDG WFO51 
Mercury 0.04 ug/L 
Selenium -1.9 ug/L 

Manganese -0.5 ugfL All samples in SDG WFO51 
Mercury 0.07 ug/L 

Beryllium -0.800 UgfL All samples in SDG WFO51 
Calcium 140.860 ug/L 
Iron 5.470 ugfL 
Sodium 36.740 ugfL 
Zinc 1.980 UgfL 

Mercury 0.08 ugfL All samples in SDG WFO51 
Silver -2.4 UgfL 

Aluminum 16.800 ug/L All samples in SDG WFO51 
Barium 0.600 ug/L 
Beryllium -0.680 ug/L 
Calcium 127.440 ug/L 
Chromium 3.050 ugfL 
Cobalt 2.850 uglL 
Copper 2.120 ug/L 
Iron 10.740 ugfL 
Manganese 0.690 ugfL 
Silver 3.040 ugiL 
Sodium 54.160 ug/L 
Vanadium 2.700 ug/L 
Zinc 2.710 ug/L 

Calcium 42.0 ug/L All samples in SDG WFO51 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

J’FO5l cont. 

P/F053 

Analyte Concentration Associated Samples 

Barium 0.6 ugfL All samples in SDG WFO51 
Beryllium 0.4 uglL 
Cobalt 2.6 ug/L 
Copper 1.7 ug/L 
Manganese 0.9 ug/L 
Zinc 1.2 ug/L 

Manganese 0.7 ugfL All samples in SDG WF051 

Arsenic -1 .I 30 ug/L All samples in SDG WFO51 
Beryllium -0.720 ug/L 
Calcium 131.080 ug/L 
Iron 12.060 ug/L 
Zinc 4.540 ugfL 

Lead -1.3 ugfL All samples in SDG WF051 

Lead -1.4 ug/L All samples in SDG WFO51 
Magnesium 0.5 ugfL 

Lead -1.6 ug/L All samples in SDG WF051 

Aluminum 18.640 ugfL All samples in SDG WFO51 
Barium 0.490 ugfL 
Beryllium -0.760 ugfL 
Calcium 134.210 ug/L 
Chromium 3.850 ug/L 
Iron 35.410 uglL 
Manganese 0.500 ugiL 
Sodium 35.200 ugfL 
Zinc 2.300 ugfL 

Lead -2.0 ugfL All samples in SDG WFO51 
Vanadium 2.0 ugfL 

Barium 0.9 ugfL All samples in SDG WFOSI 
Beryllium 0.3 ug/L 
Lead -2.0 ug/L 
Manganese 0.7 ugfL 
Sodium 9.2 ugfL 

Sodium 15.0 ugfL All samples in SDG WFO51 

Arsenic -1.6 ugfL All samples in SDG WFO51 
- 

Aluminum 18.640 ugfi All samples in SDG WF053 
Barium 0.490 ug/L 
Beryllium -0.760 ugfL 
Calcium 134.210 ugfL 
Chromium 3.850 ugfL 
Iron 35.410 ugfL 
Manganese 0.500 ug/L 
Sodium 35.200 ug/L 
Zinc 2.330 ugfL 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

VFD53 cont. Barium 

Calcium 
Chromium 
Copper 
Iron 
Manganese 
Nickel 
Sodium 
Zinc 

-0.760 ug/L All samples in SDG WF053 
136.650 ug/L 

3.750 ug/L 
3.390 ug/L 

14.500 ug/L 
0.490 LlgiL 
a.370 uglL 

42.790 ug/L 
2.940 ug/L 

Aluminum 
Beryllium 
Calcium 
Iron 
Manganese 
Silver 
Sodium 
Zinc 

26.970 ug/L All samples in SDG WF053 
-0.710 ug/L 

151.990 uglL 
16.430 ug/L 
0.580 ug/L 
4.360 ug/L 

52.750 ug/L 
3.720 ug/L 

Beryllium 
Calcium 
Copper 
Iron 
Lead 
Manganese 
Sodium 
Zinc 

-0.970 ug/L 
130.780 ug/L 

1.400 ug/L 
19.510 ug/L 
-1.380 ug/L 
0.780 ug/L 

13.170 ug/L 
6.090 ug/L 

All samples in SDG WF053 

Aluminum 
Arsenic 
Beryllium 
Calcium 
Chromium 
Copper 
iron 

Lead 
Manganese 
Sodium 
Zinc 

52.990 ug/L 
1.300 ug/L 
-0.940 ug/L 

198.990 ug/L 
6.790 ug/L 
2.230 ug/L 

38.980 ug/L 
-1.460 ug/L 
1.000 ug/L 

60.080 ug/L 
2.040 ug/L 

All samples in SDG WF053 

NF054 Mercury 

Mercury 

Mercury 

Beryllium . 
Calcium 

Iron 
Mercury 
Vanadium 
Zinc 

0.1 ug/L 

0.1 ug/L 

0.1 ug/L 

-0.980 ug/L 
110.890 ug/L 

9.300 ug/L 
0.052 ug/L 
-2.660 ug/L 
2.260 ug/L 

All samples in SDG WF054 

All samples in SDG WFO54 

All samples in SDG WF054 

All samples in SDG WF054 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

DG 

J’FO22 

JFO22 

VF023 

rVFO24 

NF025 

UFO26 

Parameter Concentration Qualifier 

Client ID: BKROl 001 

Laboratory ID: RB050002 

Collection Date: 7/l S/96 

Type: Equipment rinsate 

Sodium 43.4 ug/L None 
Aluminum 55.9 ug/L 23.9U ug/L’ 
Calcium 69.0 ug/L None 
Iron 23.9 ug/L 43.4u ug/L’ 
Magnesium 39.7 ug/L None 
Mercury 0.10 ugiL None 
Zinc 1.2 ug/L 1.2u ug/L’ 

Client ID: BKFOl 001 
Laboratory ID: RB856010 

Collection Date: 7/l 7196 
Type: Source blank 

Sodium 61.3 ug/L 61.3U ug/L’ 

Client ID: 01 Roll01 
Laboratory ID: RB687005 

Collection Date: 7123196 

Type: Equipment rinsate 

Aluminum 13.3 ug/L None 
Iron 10.8 ug/L 1o.w ug/L’ 
Zinc 1.2 ug/L 1.2u ug/L’ 
Cyanide 2.6 ug/L None 

Client ID: 15R01201 
Laboratory ID: RB920005 
Collection Date: 7/31/96 
Type: Equipment rinsate 

Aluminum 13.8 ug/L 13.8U ug/L’ 
Iron 10.5 ug/L 10.5u ug/L’ 
Sodium 55.4 ug/L 55.4u ug/L’ 
Cyanide 2.6 uglL None 

Client ID: 15Rdl301 

Laboratory ID: RB956011 
Collection Date: SF’/96 
Type: Equipment rinsate 

Iron 5.3 ug/L 5.3u ug/L’ 
Sodium 26.6 ug/L None 
Zinc 1.8 ug/L 1.8U ug/L’ 

Client ID: 15ROl401 

Laboratory ID: RB980012 
Collection Date: 8/l 4196 

Type: Equipment rinsate 

Iron 14.8 ug/L 14.8U ug/L’ 
Zinc 1.1 ug/L 1.1 u ug/L’ 
Cyanide 1.8 ug/L None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

DG Parameter Concentration Qualifier 

‘F027 Client ID: 16R01501 

Laboratory ID: RCOl6012 
Collection Date: 8121 I96 
Type: Equipment rinsate 

Arsenic 0.50 ug/L 0.5ou ug/L’ 
Calcium 64.0 ug/L 64.ou ug/L’ 
Lead 0.80 ug/L None 
Sodium 26.9 UglL 26.9U ug/L’ 
Zinc 1.8 ug/L None 

IF028 Client ID: 11 ROI 601 
Laboratory ID: RC044016 

Collection Date: 0/28/96 

Type: Equipment rinsate 

Calcium 67.2 ug/L 67.211 ug/L’ 
Sodium 30.8 ug/L 30.8U ug/L’ 
Cyanide . 1.5 ug/L None 

VFO29 Client ID: 13R01701 

Laboratory ID: RC092008 
Collection Date: 9/l 1 I96 
Type: Equipment rinsate 

Calcium 66.4 q/L 66.4U ug/L’ 
Sodium 25.4 ug/L 25.411 ug/L’ 
Zinc 1.8 ugiL 1.8U us/L’ 

IF030 Client ID: 66R01801 

Laboratory ID: RC121010 

Collection Date: 9/l 8196 
Type: Equipment rinsate 

Calcium 55.7 ug/L 55.7u ug/L’ 
Iron 9.2 ug/L 9.2U ug/L’ 
Selenium 0.68 ug/L None 
Sodium 24.9 ug/L 24.9U ug/L’ 
Zinc 2.0 ug/L None 

VF031 Client ID: . 05ROl901 

Laboratory ID: MB92601 1 
Collection Date: g/25/96 

Type: Equipment rinsate 

Barium 0.34 ug/L None 
Manganese 0.38 ug/L None 
Mercury 0.06 ug/L 0.06U ug/L’ 
Zinc 2.0 ug/L None 

NF032 Client ID: 06R02001 

Laboratory ID: MC01 1006 

Collection Date: 1 O/2/96 

Type: Equipment rinsate 

Barium 2.8 ug/L 2.8U ug/L’ 
Chromium 2.5 ug/L 2.5U ug/L’ 
Copper 2.9 ug/L 2.9u ug/L’ 
Manganese 0.48 ug/L 0.48U ug/L’ 
Mercury 0.01 ug/L 0.01 u ug/L’ 
Sodium 365 ug/L None 
Zinc 3.0 ug/L 3.ou ug/L’ 
Cyanide 1.4 ug/L None 

-_ 

_I. 

.-. 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

‘DG Parameter I Concentration Qualifier 
Z 

dF033 Client ID: 66R02101 

Laboratory ID: MC065007 

Collection Date: 1 O/9/96 

Type: Equipment rinsate 

Barium 
Beryllium 
Chromium 
Cobalt 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 

1.6 ug/L 1.6U ug/L’ 
0.32 ug/L 0.32U ug/L’ 
0.55 ug/L 0.55u ug/L’ 
0.84 ug/L 0.84u ug/L’ 
2.4 ug/L 2.4U ug/L’ 
777 ug/L 777u ug/L’ 
334 ug/L 334u ug/L’ 
0.63 ug/L 0.63u ug/L’ 
1.4 ug/L 1.4u ug/L’ 

VF034 

YF035 

Client ID: 66R0201 
Laboratory ID: MCI 53007 

Collection Date: 1 O/l 6196 

Type: Equipment rinsate 

Barium 0.56 ug/L 0.56 ug/L’ 
Manganese 0.44 ug/L 0.44 ug/L’ 
Mercury 0.02 ug/L 0.02 ug/L’ 
Sodium 119 ug/L 119 ugtL’ 
Zinc 2.2 ug/L 2.2 ug/L’ 

z 

Client ID: 66RO23Ql 

Laboratory ID: MC21 4006 

Collection Date: 1 O/23/96 

Type: Equipment rinsate 

Aluminum 30.7 ug/L 30.7 ug/L’ 
Barium 1.3 ug/L 1.3 UgJL’ 
Calcium 101 ug/L 101 ug/L’ 
Manganese 0.94 ug/L 0.94 ug/L’ 
Mercury 0.03 ug/L 0.03 ugiL’ 
Sodium 100 ug/L 100 ug/L’ 
Zinc 2.4 ug/L 2.4 ug/L’ 

E 

NF036 

WF037 

Client ID: 54R02401 
Laboratory ID: MC262007 

Collection Date: 1 O/30/96 

Type: Equipment rinsate 

Aluminum 14.8 ug/L 14.8 ugll’ 
Barium cl.59 ug/L 0.59 ug/L’ 
Chromium 0.48 ug/L 0.48 ug/L’ 
Manganese 0.32 ug,‘L 0.32 ug/L’ 

Potassium 758 ug/L 756 ug/L’ 
Sodium 265 ug/L None 
Zinc 1.4 ug/L None 

Client ID: 15FOO201 

Laboratory ID: MC42401 0 
Collection Date: 12/2/96 

Type: Source blank 

Barium 1.2 ug/L None 
Calcium 111 ug/L None 
Copper 6.8 ug/L None 
Manganese 0.43 uglL None 
Sodium 95.7 ug/L None 
Zinc 2.6 ug/L None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

DG Parameter I Concentration Qualifier 

‘FO41 

IF041 

VFO45 

NF046 

Client ID: 35FOO301 

Laboratory ID: MD908002 

Collection Date: 6/l l/97 

Type: Source blank 

Barium 0.78 ug/L None 
Calcium 164 ug/L 164u ug/L’ 
Copper 10.3 ug/L 10.3u ug/L’ 
Iron 35.6 ug/L 35.611 ug/L’ 
Lead 1 .a ug/L 1 .ou ug/L’ 
Manganese 0.88 ug/L None 
Sodium 129 ug/L 129u ug/L’ 
Zinc 13.3 ug/L 13.3u ug/L’ 

Client ID: 35R03001 

Laboratory ID: MD908003 

Collection Date: 6/l l/97 

Type: Equipment rinsate 

Barium 1 .o ug/L None 
Calcium 165 ug/L 165U ug/L’ 
Copper 4.9 ug/L 4.9u ug/L’ 
Iron 10.7 ug/L 10.7u ug/L’ 

Manganese 1.2 ug/L None 
Sodium 148 ug/L 148U ug/L’ 
Thallium 1.7 ug/L 1.7u ug/L’ 
Zinc 15.8 ug/L 15.8U ugft’ 

Client ID: OWR03401 

Laboratory ID: ME1 49002 

Collection Date: 7/7/97 
Type: Equipment rinsate 

Barium 0.44 ug/L 0.44u ug/L’ 
Calcium 133 ug/L 133u ug/L’ 
Copper 1.8 ug/L None 
Iron 7.1 uglL 7.1 u ug/L’ 
Sodium 60.4 ug/L 60.4U ug/L’ 
Zinc 1.7 ug/L 1.7u ug/L’ 

Client ID: 31 R03301 

Laboratory ID: MW241002 

Collection Date: 7/15/97 

Type: Equipment rinsate 

Barium 1.1 ug/L 1 .I u ug/L’ 
Calcium 126 q/L 126U ug/L’ 
Iron 4.4 ug/L 4.4u ug/L’ 
Manganese 0.40 ug/L None 
Sodium 65.6 ug/L 65.6U ug/L’ 
Zinc 5.4 ug/L 5.4u ug/L’ 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

inorganic Analytes 

5DG Parameter Concentration Qualifier 

uVFO51 Client ID: 16R03601 

Laboratory ID: ME340005 
Collection Date: 7123197 
Type: Equipment rinsate 

Calcium 166 ug/L 166U ug/L’ 
Copper 1.7 ug/L 1.7u ug/P 
Iron 12.7 ug/L 12.7U ug/L’ 
Lead 1.2 ug/L None 
Manganese 0.68 ug/L 0.68U ug/L’ 
Sodium 48.9 ug/L 48.9U ug/L’ 
Zinc 2.6 ug/L 2.6U ug/l-’ 

~VF053 Client ID: 15R03701 

Laboratory ID: ME367002 

Collection Date: 7127197 
Type: Equipment rinsate 

Barium 1.6 ug/L None 
Calcium 134 ug/L 134u ug/L’ 
Chromium 4.2 q/L 4.2U ug/i,l 
Copper 2.1 ug/L 2.1 u ug/L’ 
Iron 18.4 ug/L None 
Manganese 0.69 ug/L 0.69U ug/L’ 
Sodium 83.0 ug/L 83.ou ug/L’ 
Zinc 5.0 ug/L 5.ou ug/L’ 

WF054 Client ID: lSR03801 

Laboratory ID: ME441 005 

Collection Date: S/5/97 
Type: Equipment rinsate 

Cadmium 4.7 ug/L 
Calcium 159 ug/L 159u ug/L’ 
Copper 1.3 ug/L None 
Iron 13.3 ug/L 13.3u ug/L’ 
Manganese 0.48 ug/L None 
Mercury 0.05 ug/L 0.05Li ug/L’ 
Sodium 20.0 ug/L None 
Zinc 1.8 ug/L None 

WF054 Client ID: 30R03901 

Laboratory ID: ME450002 

Collection Date: m/97 
Type: Equipment rinsate 

Aluminum 16.7 ug/L None 
Barium 0.78 ug/L None 
Calcium 150 ug/L 15ou ug/L 
Copper 3.7 ug/L None 
Iron 14.0 ug/L 14.ou l&j/L 
Manganese 0.58 ug/L None 
Sodium 67.0 ug/L None 
Zinc 4.4 ug/L None 

I- - sample result was modified based on an associated method blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table XV 
Sample Event PARCC Summary 

Groundwater and SubsurFace Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 
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NF022 Volatlles Acceptable Acceptable Acceptable 100 Acceptable 

Sem~volat~les Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides/PC& Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

NFO23 V&tiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

PesticidedPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

NF024 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiies Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

NF025 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

UFO26 V&tiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF027 V&tiles Acceptable Acceptable Acceptable 99.0 Acceptable 

SemivolatIles Acceptable Acceptable Acceptable 100 Acceptable 

PesticideslPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF028 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 . Acceptable 

Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Ackeptable 100 Acceptable 

WFO29 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

PesticidesiPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

wFo30 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

PesticidedPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO31 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

Petiiades/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Unacceptable Acceptable 0 Acceptable 

WFO31 B V&tiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides/PC% Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF032 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semwolatil~s Acceptable Acceptable Acceptable 100 Acceptable 

PesticideslPCBs Acceptable Acceptable Acceptable 99.3 Acceptable 

M&h Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 



Table Xv 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 
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WF033 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF034 Volatlles Acceptable Acceptable Acceptable 100 Acceptable 
Semwolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Petiicides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF035 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO36 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

PestlcidesiPCBs Acceptable Acceptable Acceptable 100 Acceptable 

MetA Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF037 V&&es Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatlles Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Unacceptable Acceptable 0 Acceptable 

WFO38 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

WF039 Voiatiles Acceptable Acceptable Acceptable 100 Acceptable 

WFO40 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

WFO41 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 -Acceptable 

Pesticides B PCBs Acceptable Acceptable Acceptable 100 Acceptable 

M&ilS Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF042 Volatiles Acceptable Acceptable Acceptable 100 Aweptable 

WF043 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

WF044 Volatiles Acceptable Acceptable Acceptable ioo Acceptable 

WF045 V&w& Acceptable Acceptable Acceptable 100 Acceptable 

Semwolatiles Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides 8 PCBs Unacceptable Unacceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptabie 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO46 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides & PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF047 V&tiles Acceptable Acceptable Acceptable 97.0 Acoeptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

WF048 V&%tiles Acceptable Acceptable Acceptable 100 Acceptable 

WF049 Volatiles Acceptable Acceptable Acceptable 95.2 Acceptable 

Semivolatlles Acceptable Acceptable Acceptable 100 Acceptable 

WFO51 Volatiles Acceptable Acceptable Acceptable 100 Acc:eptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

WFO52 Volatiles Acceptable Acceptable Acceptable 94.3 Acc:eptable 
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Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 
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.. : .:.: .. j,::‘:,., .“: :i: .:.::.::, .:.:,,,j,:: j .: : 

:,..,.. ,,.: ,,:,.. :>.. ..:... ..:. :,. :. : .,. ,. . . . .:.. . :.,:.m .., . . ..,. ,. ,. ,,..,. ., :: :::AEdlfi& 2: .c\:.li::i ‘j:+$l~@~~Jy&& : ~~C++p~@~~:~~)~~~~ i: :(mprpg!i$-;g ,, .,.. ..,..,. 

NF053 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

iNFO54 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

vVFO55 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

‘Cumulative of sampling and analytical components 

‘Analytical component. 

%.mples results rejected for database purposes were not used in the completeness calculation 

Notes: All completeness is expressed as the ratio of number of sample resUlts considered usable (i.e.. not qualified as rejected) to the total number 07 

sample results 

% = percent 

- 

A-l 37 



APPENDIX C 

SOIL SAMPLE ANALYTICAL DATA 



04/16/98 Naval Air Station Whiting 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Number: 94009003 
Site UHITING 

Locator 12-SSl 
Collect Date: 20-JUL-93 

... ..:.:. ...... . ........... .... ........ ................................... 
,: .:. ......... 
,,,,:, : ........ 

VAI .UE 

94009004 
UHlTING 
12-ss2 

20-JUL-93 
QUAL UNITS DL 

us/ kg 
us/kg 
w/kg 
ugf kg 
w/kg 
“g/kg 
w/kg 
“g/kg 
“g/kg 
w/kg 
w/kg 
w/kg 
us/b 
ugf kg 
w/kg 
"g/kg 
w/kg 
w/kg 
"g/kg 
wf kg 
w/kg 
"g/kg 
"g/kg 
w/kg, 
w/kg 
w/kg 
ugf kg 
"g/kg 
w/kg 
"s/kg 
w/kg 
w/kg 
w/kg 

w/kg 
w/kg 
w/kg 
w/kg 
"g/kg 
&kg 
w/kg 
"g/kg 
wf kg 
w/kg 
w/b 

2:: 
w/kg 
w/kg 

9400900s 
UHITING 
12-sS3 

20-JUL-93 
VALUE 

94010001 
WHITING 
12-SS4 

20-JUL-93 
PUAL UNITS DL 

us/kg 
“g/kg 
w/kg 
“g/kg 
w/kg 
w/kg 
“g/kg 
w/kg 
w/kg 
w/kg 
“g/kg 
us/kg 
w/kg 
us/kg 
"g/kg 
us/ kg 
us/kg 
"g/kg 
us/kg 
w/kg 
"g/kg 
"g/kg 
w/kg 
“g/kg 
"g/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

w/kg 
w/kg 
w/kg 
w/kg 
w/h 
w/kg 
w/kg 
“g/kg 
w/h 
“s/kg 
“g/kg 
w/kg 

2:: 
w/h 



04/16/98 Naval Air Station Uhiting Field - Milton, Florida lS:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Number: 94009003 94009004 9400900s 94010001 
Site UHITING UHITING WHITING UHITING 

Locator 12-SSl 12-ss2 12-sS3 12-SS4 
Collect Date: 20-JUL-93 20-JUL-93 20-JUL-93 20-JUL-93 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

w/kg 

wf kg 
us/ kg 
“gf kg 
wf kg 
“gf kg 
“gf kg 
“gf kg 
“g/kg 
“gf kg 
“gf kg 
wf kg 
ugfkg 
wf kg 
wf kg 
"gf kg 
"gf kg 
ugf kg 
"gf kg 
ugf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
wf kg 
"gf kg 
wf kg 
us/b 
"gf kg 
wf kg 
wf kg 
"gf kg 
wf kg 
"gf kg 
wf kg 
"gf kg 
wf kg 
"gf kg 
"gf kg 
wf kg 
"gf kg 
"gf kg 
"gf kg 
"g/kg 
"gf kg 
us/ kg 
w/kg 

ugfkg 

us/kg 
ugf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
w/b 
us/kg 
"gf kg 
ugf kg 
wf kg 
ugf kg 
us/kg 
"gf kg 
ugf kg 
"gf kg 
"gf kg 
wf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
wf kg 
"gf kg 
"gf kg 
"gf kg 
wf kg 
"gf kg 
"gf kg 
"gf kg 
wf kg 
"gf kg 
us/kg 
"gf kg 
wl kg 
"gf kg 
ug/kg 
ugfkg 
"gf kg 
us/kg 
"gf kg 
ugf kg 
"gf kg 
w/kg 
w/kg 

wf kg 



04/16/98 Naval Air Station uhiting 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nunber: 94009003 
Site YHITING 

Locator 12-SSI 
Collect Date: 20-JUL-93 

VALUE 

. 

12400 
2.7 u 

.7 J 
15.3 J 

.I1 u 

.I5 u 
6665 

12.5 
1.2 J 

sg 

167 J 
190 
.04 J 
1.6 U 
203 J 

.2 J 
.38 u 
177J 
.I5 u 

16.1 
9.2 J 

“gf kg 
ugf kg 
ugf kg 
“gf kg 
w/kg 
w/kg 
w/kg 
ugf kg 
ugf kg 
ugf kg 
us/ kg 
ugf kg 
us/ kg 
ugf kg 
ugf ks 
us/ kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
us/kg 
ugl kg 
ugf kg 
ugf kg 
ud kg 
ugf kg 

m/kg 
m/kg 
m/kg 
m/kg 
m/kg 
w/kg 
m/kg 
m/kg 
Wka 
mgfkg 
w/kg 
w/kg 
m/kg 

:;g 
w/kg 
m/kg 
ma/kg 
w/kg 
m/kg 
mgfkg 
marks 
mgfkg 

94009004 9400900s 94010001 
WHITING UHITING UHITING ' 
12-ss2 12-SS3 12-SS4 

20-JUL-93 20-JUL-93 20-JUL-93 
PUAL UNITS DL VALUE QUAL UNITS VALUE -"-' UNIT" 

- ., ,.. :. . . . . '. .:.,... .:','..'::::,: ;; : :;: ;.:.,. ,1 .,I. .:.::. ,. ,,..:. ..; . . . . . . . . ,. 
..,... "',',','.'.. . . . ., 

: ,..: ,.,... 
.,,... ;;'..... . . . .,.:, :, . . . ..,.;, ,,:.I. . ..'...A. :I 

,::T :.;;;...... :y:. "W . . . .." .,, ,:::,..,;, :,:.:. ". ,,., '.' ,. .,q,,. ..'.". 
:,; :::.::. '."..... '....'.. 

.:. :.,:..,;> ;... .: ,,-. ': '. '.',',",.. 
y,.:;; ,:::,,':.'.: ,_.. '1:. :. . . ,.,,! 
'. ,( ::,. : :.. .*::; . .,., ., ,,.,: ,.,. ':' ',., ,'I.:.. 

,:, ':: ",'..,.. ..:,.' . . ..., ',:, 
,,". .., 

.., ..:.; . 
..: . . . . . . 

l ,: 

.::, : .:: .,,‘, ; . . . . t 

‘. .,,, ,,; t 

: .::. :..;:: .3 . . . ‘.’ ‘i- ” 
. 

.: .,,,, .; .,,. : ;;; 
.,:,. 6 

;. ‘. ., 

‘. . . ,, .'+" 'i ,,.,., .'.. . : ../, ., ,.,., .,. ,' . ...: .:::. 
.T l ” .., 

..,., ” ;.g 
,,:..... 

,,” ‘.‘.,. .; ,_. 
.,:.I 

. . ::,... :‘. : i 
..,.,,” 2 ., 

” ., ._ 

. . . . . ::..-.. ,..,. ‘,., 

,.: ..: ‘.:.:..‘, ,,.. &.‘.:: 

: ,.:,~ 

; 
:., 

,. ,,’ “1 

‘,“- ‘:,: ,,,, ,“.-: ,, .i 

,’ ,.., ..:c 

: .,i 

.,.” : .., 
:+ . ..( 

:. ..,, ,,, ‘,., ., 

..,., ,.:..:::. +:: 

. . . ‘,‘,., ‘.‘. ‘i, 

,c! 

“,‘, 
,. ‘, ., 

.:.. 
‘.,.Y.. .- 

. ..” ,,, 
.! 

.:‘.‘.,‘.“;:.. .;: ,, y,,, 
,1 

ugf kg 
us/kg 
w/kg 
ugfkg 
us/kg 
w/kg 
::: 
w/kg 
::Ei 
ud kg 
ugf kg 
w/kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
w/kg 
uaf kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
w/kg 
us/kg 

11400 J mgfkg 
2.6 u m/kg 

1J mgfkg 
8.9 J w/kg 

.l u w/kg 
-25 J mgfkg 

2760 w/kg 
9.2 mgfkg 
1.1 u w/kg 
4.7 J w/kg 

6550 J w/b 

8.8 169 J ::z 
82.5 mgfkg 

.Ol u m/kg 
2.4 J m/kg 

'Is6 uJ .24 UJ 22 
,3? u m/kg 
221 J mgfkg 
4: u w/kg 

mgfkg 
12.6 J ma/kg 

40 
12 
2 

40 

: 
1000 

2 
IO 

5 
20 

100: 

.: 

100: 
1 
2 

1000 

I! 
4 



! 



Lab Sample Nunber: 94010002 
Site WHITING 

Locator It-SS4A 
Collect Date: 20-JUL-93 

VALUE QUAL UNITS DL 

wf kg 

wf kg 

94009006 
UHITING 
12-SS5 

20-JUL-93 
VALUE PUAL UNITS DL 

94009007 
UHITING 
12-SS6 

20- JUL-93 
VALUE PUAL UNITS DL 

w/kg 
w/kg 
w/kg 
ugfkg 
ugf kg 
ugf kg 
uaf kg 
us/kg 
wf kg 
us/ kg 
UsI kg 
ugf kg 
“gf kg 
“gf kg 
w/kg 

w/kg 

wf kg 

ugf kg 

"gf kg 

w/kg 

"gf kg 

ugf kg 

ugf kg 

us/ kg 

wf kg 

ugf kg 

"gf kg 

wf kg 

ugf kg 

wf kg 

w/kg 

w/kg 

"gf kg 

us/kg 

::I; 

w/kg 

"gf kg 

94009008 
WHITING 
12-SS7 

20- JUL-93 
VALUE PUAL UNITS DL 

::2 
“g/kg 
w/kg 
wf kg 
ugf kg 
“gf kg 
ugf kg 
usfks 

wf kg 

"gf kg 

w/kg 

"gf kg 

ugf kg 

w/kg 

ugf kg 

"gf kg 

wl kg 

wf kg 

ugf kg 

wf kg 

wf kg 

wf kg 

"s/kg 

ugf kg 

"al kg 

"g/kg 

ugf kg 

ugf kg 

ugf kg 

ugf kg 

us/ kg 

"al kg 

w/kg 

us/ kg 

ugf kg 

"gf kg 

w/kg 



.04/16/98 Naval Air Station Whiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Number: 94010002 94009006 94009007 94009008 
Site WHITING UHITING WHITING UHITING 

Locator 12-ss4A 12-sss 12-SS6 12-ss7 
Collect Date: 20-JUL-93 20-JUL-93 20-JUL-93 20-JUL-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

ugfkg 
"gf kg 
wf kg 
ugf kg 
ugf kg 
ugfkg 
ugf kg 
us/ kg 
wf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
wf kg 
wf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
wf kg 
wf kg 
wf kg 
us/ kg 
wf kg 
us/ kg 
ugf kg 
wf kg 
ugf kg 
"gf kg 
us/ kg 
ugf kg 
wf kg 
ugf kg 
wf kg 
wf kg 
w/kg 
ugf kg 
us/kg 
"gf kg 
wf kg 

$2 
"gf kg 
wf kg 
"gf kg 
ugfkg 
w/kg 
"al kg 
w/kg 
ud kg 
w/kg 

“gf kg 
wf kg 
“gf kg 
w/kg 
wf kg 
ugf kg 
wf kg 
wf kg 
“al kg 
“gf kg 
w/kg 
ugf kg 
ugf kg 
“gf kg 
wf kg 
“gf kg 
“gf kg 
“g/kg 
“gf kg 
“gf kg 
W kg 
“gf kg 
“gf kg 
us/ kg 
“gf kg 
ugfks 
ugf kg 
"gf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
wf kg 
"a/ kg 
"gf kg 
"gf kg 
wf kg 
wf kg 
wf kg 
"gf kg 
ugfkg 
wf kg 
ugf kg 
"gf kg 
"gf kg 
“gf kg 
W kg 
wf kg 
w/kg 
wf kg 
w/kg 
“gf kg 



i 
04/16/98 Naval Air Station Whiting 

Site 12 - Surface and Subsurface Soil Data 

Lab Sample Number: 94010002 
Site UHITING 

Locator 12-SS4A 
Collect Date: 20-JUL-93 

VALUE QUAL UNITS DL 

ugf kg 

m/kg 

VA1 .UE 

94009006 
WHITING 
12-sss 

20-JUL-93 
PUAL UNITS DL 

. 

. 

16500 
2.9 U 
1.9 J 

12.2 J 
.I3 J 
.31 J 
663 J 

13.1 
1.2 u 

8;;: 
11.3 

157 J 

“g/kg 
ugf kg 
w/kg 
w/kg 
ugf kg 
ugf kg 
w/kg 

w/kg 
w/kg 
w/kg 
"g/kg 
w/kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
"g/kg 
ugf kg 
"g/kg 
"g/kg 
W kg 
wf kg 
"gf kg 
wf kg 
wf kg 
ugf kg 
us/ kg 
us/ kg 
w/kg 
us/ kg 
us/ kg 
ugf kg 
us/ kg 
us/ kg 
us/ kg 

m/kg 
mgfkg 
w/kg 
mgfkg 

2;: 

rig 
w/kg 
m/kg 
m/kg 
w/kg 
m/kg 

94009007 
UHITING 
12-SS6 

20- JUL-93 
VA1 .UE 

94009008 
UHITING 
12-SS7 

20-JUL-93 
QUAL UNITS DL 

. 
- 
. 

- 

8370 
2.7 U 
.53 J 

12.2 J 
.I1 u 
.15 u 
542 J 

6 
I-1 J 

45 
4030 

3.8 
132 J 

wf kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/ kg 

ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
w/kg 
ugf kg 
w/kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
w/kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
"g/kg 

m/kg 
marks 
m/kg 
m/kg 
m/kg 
m/kg 
mgfkg 
ma/kg 
mgfkg 
m/kg 
Wks 
mgfkg 
m/kg 

40 
12 

2 
40 

1 
1 

1000 

1: 
5 

20 
.6 

1000 



04/16/98 Naval Air Station Uhiting Field - Milton, Florida lS:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample N&r: 94010002 94009006 94009007 94009008 1 
Site WHITING UHITING UHITING UHITING 

Locator 12-SS4A 12-Ss5 12-SS6 12-SS7 
Collect Date: 20-JUL-93 20-JUL-93 20-JUL-93 20-JUL-93 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 
. . . . . ..,.. . . ,...,::,.::.,. ~.$;,~:~:~~ .(,,,. ;; .; ., .c: :j y j, i y: f 179 mgfh 3 

.03 u 
2.3 J 

74.9 w/kg 
.03 u w/kg 
1.9 J mgfkg 
155 J w/b 
.I9 J msfka 
.41 u mgfkg 
169 J ma/kg 
.I6 U w/kg 

22.9 w/kg 
10.5 mgfkg 

.os u mgfkg 

Wkg 
mgfkg 

.I 
8 

$0. 178 J 1000 
&:::.;:.:::::g : ::, :::. 1.1 .lS u 1 

.38 U 
187 J 
.I5 u 

10.3 J 
5.8 J 
.os u 

ma/kg 
w/kg 
w/kg 
mgfkg 
mgfkg 
mgfkg 

100: 

1: 

.: 



04/16/98 Naval Air Station Whiting , 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nunber: 94009009 G8889007 68889007 RA847006 
Site WHITING WHITING UHITING UHITING 

Locator 12-SS8 12s00101 12s00101 12s00201 
Collect Date: 20-JUL-93 07-DEC-95 07-DEC-95 OS-JAN-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

“g/kg 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

370 u 
370 u 
370 u 
370 u 
370 u 

wf kg 
wf kg 
“gf kg 
wf kg 
wf kg 
wf kg 
“gf kg 
“gf kg 
“g/kg 
wf kg 
“gf kg 
wf kg 
“s/kg 
wf kg 
wf kg 
“g/kg 
“gf kg 
us/ kg 
W kg 
“g/kg 
wf kg 
wf kg 
w/kg 
“gf kg 
wf kg 
ugf kg 
ugfkg 
“al kg 
us/ kg 
“g/kg 
ugf kg 
“gf kg 
ugf kg 

usfka 
"gf kg 
w/kg 
"gf kg 
"gf kg 

12 u uefkg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u ugf kg 
12 u “gf kg 
12 u wf kg 
12 u oaf kg 
12 u “g/kg 
12 u ugf kg 
12 u “gf kg 
12 u “gf kg 
12 u “gf kg 
12 u wf kg 
12 u wf kg 
12 u wf kg 
12 u wf kg 
12 u wf kg 
12 UJ wf kg 
12 u "gf kg 
12 u "al kg 
12 u wf kg 
12 u "gf kg 
12 u wf kg 
12 u wf kg 
12 UJ us/kg 
12 u 
12 u 
12 UJ 
12 u us/kg 
12 u W kg 
12 u ugf kg 
12 u w/kg 

390 u w/kg 
390 u wf kg 
390 u us/kg 
390 u UsI kg 
390 u Wka 

1: 
:: 
if 
12 

:: 
1: 
1: 
12 
12 

1:. 
1: 
:: 
1: 
1: 
12 

:: 
12 

15 
:: 

390 
390 
390 
390 
390 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nmber: 94009009 G8889007 G8889007 RA847006 
Site UHITING UHITING WHITING WHITING 

Locator 12-SS8 12s00101 12s00101 12s00201 
Collect Date: 20-JUL-93 07-DEC-95 07-DEC-95 OS-JAN-96 

VALUE QUAL UNITS DL VALUE PUAL UNITS .DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
940 u 
370 u 
940 u 
370 UJ 
370 u 
370 u 
940 u 
370 u 
940 u 
940 u 
370 u 
370 u 
370 u 
370 u 
370 u 
940 u 
940 u 
370 u 
370 u 
370 u 
940 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

wf kg 
ugf kg 
ugf kg 
ugf kg 
“gf kg 
“gf kg 
ugf kg 
wf kg 
us/ kg 
“gf kg 
wf kg 
ugf kg 
“gf kg 
us/ kg 
ugf kg 
wf kg 
ugf kg 
“gf kg 
wf kg 
ugf kg 
wf kg 
us/ kg 
ugf kg 
“gf kg 
wf kg 
“g/kg 
wf kg 
“gf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
us/ kg 
“gf kg 
wf kg 
“g/kg 
ugf kg 
ugf kg 
“gf kg 
“gf kg 
“gf kg 
wf kg 
“gf kg 
wf kg 
ugf kg 
ugf kg 
us/ kg 
ugfkg 
us/kg 
us/kg 
w/kg 
us/kg 

390 u us/ kg 
390 u us/ kg 
390 u w/kg 
390 u ugf kg 
390 u w/kg 
390 u wf kg 
390 u “gf kg 
390 u wf kg 
390 u ugf kg 
390 u wf kg 
390 u “gf kg 
390 u ugf kg 
390 u “gf kg 
390 u us/ kg 
390 u ugf kg 
390 u ugf kg 
390 u us/kg 
390 u ugf kg 
390 u wf kg 
390 u ugf kg 
980 U “gf kg 
390 u ugf kg 
980 U wf kg 
390 u “gf kg 
390 u us/ kg 
390 u ugf kg 
980 U “gf kg 
390 u ugf kg 
980 U wf kg 
980 U ugf kg 
390 u “gf kg 
390 u “gf kg 
390 u “gf kg 
390 u wf kg 
390 u w/kg 
980 U wf kg 
980 U “gf kg 
390 u ugf kg 
390 u “gf kg 
390 u w/kg 
980 U wf kg 
390 u “gf kg 
390 u “gf kg 
390 u “gf kg 
390 u ugf kg 
390 u w/kg 
390 u wf kg 
390 u wf kg 
390 u w/kg 
390 u ugf kg 
390 u “gf kg 
390 u w/kg 

390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
980 
390 
980 
390 
390 
390 
980 
390 
980 
980 
390 
390 
390 
390 
390 
980 
980 
390 
390 
390 
980 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 



04/16/98 Naval Air Station Uhiting .-eld - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nwber: 94009009 68889007 
Site UHITING WHITING 

Locator 12-Ss8 12s00101 
Collect Date: 20-JUL-93 07-DEC-95 

VALUE QUAL UNITS DL VALUE QUAL UNITS 

w/kg 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 

19 u 
3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 
37 u 
75 u 
37 u 
37 u 
37 u 
37 u 
37 u 

IS300 
12 UJ 

I::! J 
1 UJ 

2bl I: 
20.3 

.44 J 
S UJ 

9200 
7.1 J 
141 J 

ugf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
“gf kg 
“gf kg 

“gf kg 
“gf kg 
“gf kg 
“gf kg 
“g/b 
et/ kg 
“gf kg 
wf kg 
“gf kg 
“gf kg 
w/kg 
wf kg 
wf kg 
wf kg 
“gf kg 
wf kg 
“gf kg 
“gf kg 
us/ kg 
wf kg 
“gf kg 
wf kg 
“gf kg 
wf kg 
“gf kg 

::z 
W kg 

68889007 RA847006 : 
UHITING UHITING 

12s00101 12s00201 
07-DEC-95 OS-JAN-96 

DL VALUE QUAL UNITS DL VALUE WA1 UNITS DL 

390 u “gf kg 
390 u “gf kg 
390 u us/ kg 
390 u wf kg 
390 u us/ kg 
390 u “gf kg 
390 u wf kg 

:i 
"g/kg 
ugf kg 

::: us/ kg 

2u $1: 

f:: 
us/ kg 
“gf kg 

2 UJ ugf kg 
3.3 us/ kg 
3.9 u wf kg 
3.9 u ugf kg 
3.9 u us/kg 
3.9 u wf kg 
3.9 u wf kg 
3.9 u “g/kg 

20 u w/kg 
3.9 u us/ kg 
3.9 u “gf kg 

:: ugf kg 
wf kg 

200 u w/kg 
39 u us/ kg 
79 u wf kg 
39 u “gf kg 
39 u “gf kg 
39 u “gf kg 
39 u wf kg 
39 u wf kg 

7000 w/kg 
12 UJ mgfkg 

2.4 msfka 
10 J w/kg 

.08 J w/kg 
42: ! w/kg 

w/kg 
8.4 
.O :;zf “SJ a 

5 UJ w/kg 
5590 w/b 
15.6 
88.2 J :;z 

390 
390 
390 
390 

z: 
390 

: 
f 
2 

I 
z 

3.9 

i:; 
z-x 
319 

20 

Z:8 
2 

40 
12 

4:. 

: 
1000 

If 

25 
.6 

1000 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nunber: 94009009 I;8889007 G8889007 RA847006 
Site UHITING UHITING WHITING UHITING 

Locator 12-SS8 12s00101 12s00101 12s00201 
Collect Date: 20-JUL-93 07-DEC-95 07-DEC-95 OS-JAN-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS tiL 

120 J 
.04 J 
4.1 J 

1000 u 
-36 J 

2u 
1000 UJ 

2u 
26.8 

.I: i 

w/kg 
w/kg 
mgfkg 
w/kg 
w/kg 
mgfkg 
Wka 
mgfkg 
w/b 
mgfkg 
mgfkg 

82.6 
.I u 

1.6 J 
1000 u 

1 UJ 

1; ': 
2u 

12.5 
5.2 
.09 J 

.: 

100X 

: 
1000 

2 
10 

.4 



Lab Samle Nunbet-: 

04/16/98 Naval Air Station Uhiting rlild - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

RA847006 G8889Ob6 68889006 RA847007 
Site WHITING UHITING UHITING WHITING 

Locator 12s00201 12SOO301 12SOO301 12s00401 
Collect Date: OS-JAN-96 07-DEC-95 07-DEC-95 OS-JAN-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

ugfkg 

us/ kg 

12u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

390 u 
390 u 
390 u 
390 u 
390 u 

“gf kg 
wf kg 
ugf kg 
“gf kg 
w/kg 
“gf kg 
w/kg 
wf kg 
“gf kg 
wf kg 
wf kg 
wf kg 
wf kg 
“gf kg 
wf kg 
wf kg 
“gf kg 
wf kg 
“gf kg 
wf kg 
“gf kg 
“gf kg 
“gf kg 
“gf kg 
“gf kg 
wf kg 
“gf kg 
wf kg 
“a/ kg 
“gf kg 
“gf kg 
us/ kg 
wf kg 

ugf kg 
ugf kg 
wf kg 
ugf kg 
“gf kg 

12 u 
12 u 

WC& 
12 u "g/kg 
12 u us/ kg 
12 u "gf kg 
12 u w/kg 
12 u "gf kg 
12 u "gf kg 
12 u "gf kg 
12 u "gf kg 
12 u wf kg 
12 u us/kg 
12 u w/kg 
12 u w/kg 
12 u wf kg 
12 u w/kg 
12 u ugf kg 
12 u "gf kg 

15 ii" ugfkg wf kg 
12 u "g/kg 
12 u wf kg 

1: ki 
wf kg 
ugf kg 

12 u wf kg 
12 UJ wf kg 
12 u wf kg 
12 u wf kg 
12 UJ "gf kg 
12 u wf kg 
12 u wf kg 
12 u "gf kg 
12 u "gf kg 

390 u "gf kg 
390 u "gf kg 
390 u wf kg 
390u "gf kg 
390 u wf kg 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sanple Nunber: RA847006 G8889006 68889006 RA847007 
Site UHITING UHITING WHITING UHITING 

Locator 12s00201 12s00301 12SOO301 12SOO401 
Collect Date: OS-JAN-96 07-DEC-95 OT-DEC-95 OS-JAN-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
970 u 
390 u 
970 u 
390 UJ 
390 u 
390 u 
970 u 
390 u 
970 u 
970 u 
390 u 
390 u 
390 u 
390 u 
390 u 
970 u 
970 u 
390 u 
390 u 
390 u 
970 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

“gf kg 
“al kg 
wf kg 
wf kg 
w/kg 
“g/kg 
“s/kg 
“gf kg 
“gf kg 
“gf kg 
wf kg 
us/ kg 
W kg 
wf kg 
“gf kg 
wf kg 
“gf kg 
“gf kg 
wf kg 
“g/kg 
“g/kg 
us/kg 
ugf kg 
wf kg 
ugf kg 
"g/kg 
"g/kg 
ugf kg 
"gf kg 
ugf kg 
"gf kg 
wf kg 
"g/kg 
"gf kg 
wf kg 
"gf kg 
us/ kg 
"gf kg 
wf kg 
"g/b 
us/ kg 
us/ kg 
wf kg 
us/kg 
"gf kg 
us/ kg 
"gf kg 
wf kg 
us/ kg 

::I: 
w/kg 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
980 U 
390 u 
980 U 
390 u 
390 u 
390 u 
980 U 
390 u 
980 U 
980 U 
390 u 
390 u 
390 u 
390 u 
390 u 
980 U 
980 U 
390 u 
390 u 
390 u 
980 U 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

47 J 

W kg 
“al kg 
wf kg 
ugf kg 
ugf kg 
“gf kg 
ugf kg 
“gf kg 
“gf kg 
wf kg 
wf kg 
“g/kg 
wf kg 
wf kg 
ugf kg 
“gf kg 
ugf kg 
wf kg 
ugf kg 
wf kg 
“gf kg 
“al kg 
us/kg 
"gf kg 
ugf kg 
us/kg 
"gf kg 
ugf kg 
"gf kg 
"g/kg 
"gf kg 
"gf kg 
w/kg 
"gf kg 
ugf kg 
ugf kg 
"gf kg 
us/kg 
"gf kg 
wf kg 
"gf kg 
"gf kg 
"gf kg 
"gf kg 
us/kg 
wf kg 
us/ kg 
wf kg 
w/kg 
wf kg 
"gf kg 
w/kg 

390 
390 
390 
390 

ZE 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
980 
390 
980 
390 
390 
390 
980 
390 
980 
980 
390 
390 
390 
390 
390 
980 
980 
390 
390 
390 
980 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 



04/16/98 Naval Air Station Whiting I I 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nunber: RA847006 
Site UHITING 

Locator 12s00201 
Collect Date: OS-JAN-96 

VALUE PUAL UNITS DL VALUE 

68889006 
WHITING 

12SOO301 
07-DEC-95 
PUAL UNITS 

G8889006 
WHITING 

12SOO301 
07-DEC-95 

DL VALUE PUAL UNITS DL 

RA847007 
WHIlING 

12sOO401 
OS-JAN-96 

VALUE PUAL UNITS DL 

w/kg 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

:i 
2u 

5: 
2u 
2u 

3.: i 
3.8 U 
3.8 u 
3.8 u 
3.8 u 
3.8 u 
3.8 u 

20 u 
3.8 U 
3.8 U 

2u 
2u 

200 u 
38 U 
78 U 
38 u 
38 U 
38 U 
38 U 
38 U 

9860 
12 UJ 

1% J 
1 UJ 

*9: Y 
8.8 
3.4 J 

5 UJ 
7170 
15.2 J 

118 J 

w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 

ugl kg 
w/kg 
w/kg 
w/kg 
us/kg 
ugl kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
wl kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
W kg 
w/kg 
w/kg 
us/kg 
us/kg 
w/b 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

:: 

I: 

ftl 

: :J 
6.2 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 

20 u 
3.9 u 
3.9 u 

E 
200 u 

39 u 

E 
39 u 
39 u 
39 u 
39 u 

14600 
12 UJ 

l:*: J 
.;I J 
.41 J 
455 J 

12.9 
10 u 

5.6 J 
8220 
14.8 

135 J 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ug/kg 

::g 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
e/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
us/kg 
ug/kg 
w/kg 
us/kg 
w/kg 
w/kg 
ug/kg 
w/kg 
w/kg 
w/kg 

mu/kg 
mg/kg 
w/kg 
w/kg 
w/kg 
m/kg 
w/kg 

:;: 
m/kg 
mg/kg 
m/kg 
m/kg 

40 
12 
2 

40 
1 

100: 
2 

to 

2: 

10;: 



04/16/98 Naval Air Station Uhiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

RA847006 G8889006 68889006 RA847007 ' 
UHITING WHITING WHITING WHITING 

12s00201 12SOO301 12sOO301 12SOO401 
OS-JAN-96 07-DEC-95 07-DEC-95 OS-JAN-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

102 J 
.02 J 

8U 
1000 u 

1 UJ 

100: !J 
2u 

21.2 

.f :: 

m/kg 
w/kg 
m/kg 
w/kg 
mslka 
w/kg 
w/kg 
m/kg 
Wkg 
w/kg 
w/kg 

w/kg 
mglkg 

78.3 Wks 
.I u Wks 

2.6 J 131 J I$2 
1 UJ 

18: ! ::z 
w/kg 

2u w/kg 
22.6 mslks 

8.4 
.I3 J ::z 

w/kg 
Wks 

.: 

100: 

: 
1000 

2 
10 

.: 



04/16/98 Naval Air Station Whiting I I 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Number: RA847007 RA847008 RA847008 .G8889008 
Site UHITING WHITING WHITING WHITING 

Locator 12SOO401 12sOO501 12~00501 12sOO601 
Collect Date: OS-JAN-96 OS-JAN-96 OS-JAN-96 07-DE095 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

w/kg 

w/kg 

12 u w/kg 
I2 u w/kg 
12 u Wkg 
12 u w/kg 
12 u us/kg 
12 u us/kg 
12 u us/kg 
12 u ugl kg 
12 u us/kg 
12 u us/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u us/ kg 
12 u us/kg 
12 u Wkg 
12 u w/kg 
12 u w/kg 

1: Y :;kkx 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 UJ w/kg 
12 u w/kg 
12 u w/kg 
12 UJ w/kg 
12 u w/kg 
12 u us/kg 
12 u w/kg 
12 u w/kg 

410 u w/kg 
410 u ug/ kg 
410 u w/h 
410 u w/kg 
410 u us/kg 

11 u 
11 .u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

370 u 
370 u 
370 u 
370 u 
370u 

w/kg 
us& 

::g 
w/kg 
us/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
us/ kg 
w/b 
us/kg 
us/kg 
us/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
ugl kg 
us/h 
w/kg 

w/kg 
us/b 
us/kg 
w/kg 
w/kg 

370 
370 
370 
370 
370 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nun&r: RA847007 
Site WHITING 

Locator 12SOO401 
Collect Date: OS-JAN-96 

VALUE PUAL UNITS DL VALUE 

RA847008 RA847008 
WHITING UHITING 

12SOO501 12SOO501 
OS-JAN-96 OS-JAN-96 
QUAL UNITS DL VALUE PUAL UNITS DL VALUE 

68889008 
WHITING 

12sOO601 
07-DEC-95 
PUAL UNITS DL 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1000 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1000 u 
1000 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
1000 u 
410 u 
410 u 
410 u 

1000 u 
410 u 
410 u 
410 u 
410 u 

68J 
55 J 

410 u 
410 u 
410 u 
410 u 

51 J 

w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
uglkg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
uglb 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
us/kg 
w/kg 
w/kg 
w/b 
w/b 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/b 
us/kg 
w/kg 
w/kg 

::: 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 

::: 
w/kg 

370 
370 
370 
370 

i; 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
940 
370 
940 
370 
370 
370 
940 
370 
940 
940 

U 
U 
U 

:: 
U 
U 
U 
U 
U 

: 

:: 
U 
U 
U 
U 

t 
U 

:: 
UJ 
U 
U 
U 
U 
U 
II 

370 i 
370 u 
370 u 
370 u 
370 u 
940 u 
940 u 
370 u 
370 u 
370 u 
940 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

w/kg 
us/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/h 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/b 

2:: 
w/b 
us/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/b 
w/kg 
w/kg 
uglkg 
w/kg 
w/b 
w/kg 
us/kg 
w/b 
w/kg 
us/kg 
w/b 
w/kg 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
940 
370 
940 
370 
370 
370 
940 
370 
940 
940 
370 
370 
370 
370 
370 
940 
940 
370 
370 
370 
940 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 



04/16/98 Naval Air Station Uhitim" ld - Milton, Florida 15:42:20 
Site 12 - urface Soil Data 

Lab Sample Nmber: RA847007 RA847008 RA847008 G8889008 
Site UHITING UHITING UHITING UHITING 

Locator 12SOO401 12s00501 12sOO501 12SOO601 
Collect Date: OS-JAN-96 OS-JAN-96 

VALUE 
OS-JAN-96 07-DEC-95 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL PUAL UNITS DL VALUE QUAL UNITS DL 

410 u w/kg 
47 J w/kg 
54 J us/kg 

410 u w/b 
410 u w/kg 
410 u uglkg 
410 u us/kg 

2.1 u w/kg 
2.1 u w/kg 
2.1 u w/kg 
2.1 u w/kg 
2.1 u w/kg 
2.1 u w/kg 
2.1 u w/kg 

‘4 uJ ug’kg w/kg 
4.1 u w/kg 
4.1 u w/kg 
4.1 u w/kg 
4.1 u w/kg 
4.1 u w/kg 
4.1 u w/kg 

21 u w/kg 
4.1 u w/kg 
4.1 u w/kg 
2.1 u w/kg 
2.1 u w/kg 
210 u w/kg 

41 u w/kg 

ii:: 
Wkg 
w/kg 

41 u w/kg 
41 u us/b 
41 u w/kg 
41 u w/kg 

8270 m/kg 

I2 uJ :% 2.7 
14.5 J m/kg 

.14 J w/kg 

9s: ': 
m/kg 
w/kg 

8-l w/kg 
-94 J m/kg 
3.9 J 

5190 :::3 
15.5 w/kg 

161 J m/kg 

370 u 
370 u 
37Ou 
370 u 
370 u 
37ou 
370 u 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 

19 u 
3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 
37 u 

E:: 
37 u 
37 u 
37 u 
37 u 

14600 
12 UJ 

2.6 
11.8 J 

1 UJ 
1u 

67.4 J 
12.3 

.96 J 
5 UJ 

8300 
5.8 J 
126 J 

w/kg 
uglkg 
uglkg 
w/kg 
w/kg 
w/kg 
w/b 

w/kg 
w/kg 
w/b 
us/kg 
w/kg 
w/kg 
us/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
w/kg 
w/kg 

i$g 
w/kg 
uglkg 
us/kg 
w/kg 
w/kg 
w/kg 
us/kg 

Wks 
w/kg 
Wks 
mglkg 
m/kg 
Wks 
w/kg 
mglkg 
IiKdkg 
m/kg 

:;: 
w/kg 

::; 
:-x 
1:9 

i-99 
1:9 

::3 

i-77 
317 
3.7 
3.7 

31; 
3.7 

1:;. 
190 
37 
75 

i3 

z; 
37 

40 
12 
2 

40 

: 
1000 

2 
10 

2: 

IOZ 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nunlxr: RA847007 RA847008 RA847008 68889008 
Site WHITING WHITING UHITING UHITING 

Locator 12sOO401 12SOO501 12SOO501 12500601 
Collect Date: OS-JAN-96 OS-JAN-96 OS-JAN-96 07-DEC-95 

VALUE WAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE WAL UNITS DL 

156 m/kg 
.l u w/kg 

1.7 J mglkg 
97.5 J m/kg 

1u mglkg 
2u mslks 

181 J m/kg 
2u mglkg 

t4.3 w/kg 

.': J 
w/kg 
m/kg 

m/kg 
w/kg 

~$c& : : -:..:.I;.::.::~~::.:.: . . . 147 J mglkg 
'g#.::: ,:: .::.::, ,:,: ,,: .,., :y .03 J m/kg .: 

:~::~~~:~~,,,I-',:,',.,:~ ,;.:, ',,"":,;:': 5.2 J w/kg i:':'::::: ,:.: <. ..:: %;,l,' 1000 u 100: . . .A.. .:. ,:., 1.; ,,,, .,... . . . . . . :., y::,. 1 UJ z:z 1 
2u 2 

g-: y ,..:. .j:: ., ./ . . . ::.: . . . . . . . . 1000 UJ mo/ka 1000 
2u a&kg 2 

$r’;fp;:;:: ,,: j$:-‘:‘:‘:‘: 23.4 Wki 10 
.: : m/kg m/kg .5 4 

_ 
m/kc! 
m/kg 



04/16/98 Naval Air Station Whiting rleld - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Number: 68889008 RB592007 RB593001 Rg592008 
Site UHITING UHITING WHITING UHITING 

Locator 12SOO601 12BOOlOl 12800101 12BOOlOlD 
Collect Date: 07-VEC-95 21-HAY-96 21-MAY-96 21-MAY-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

11 UJ 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 

370 u 
370 u 
370 u 
370 u 
370 u 

w/b 
us/kg 
us/kg 
us/kg 
w/kg 
us/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
us/kg 
w/kg 
us/kg 
w/kg 
us/kg 
Wkg 
W kg 
w/kg 
Wkg 
us/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 

w/kg 
&kg 
w/kg 
us/kg 
w/kg 

11 UJ 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
1t u 
11 u 

370 u 
370 u 
370 u 
370 u 
370 u 

us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wl kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 

w/kg 
us/kg 
w/kg 
w/kg 
w/kg 

370 
370 
370 
370 
370 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nun&et-: GE889008 RB592007 RB593001 RB592008 t 
Site WHITING WHITING WHITING WHITING 

Locator 12SOO601 12BOO101 12800101 12B0010lD 
Collect Date: 07-DEC-95 21-MAY-96 21 -MAY-96 21-MAY-96 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
920 U 
370 u 
920 U 
370 u 
370 u 
370 u 
920 U 
370 u 
920 U 
920 U 
370 u 
370 u 
830 
370 u 
370 u 
920 U 
920 U 
370 u 
370 u 
370 u 
920 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/h 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
m/kg 
w/kg 
w/kg 
w/kg 
w/kg 
‘-u/kg 
w/kg 
w/b 
us/kg 
‘a/kg 
us/kg 
us/kg 
w/kg 
w/kg 
w/b 
us/kg 
w/kg 
us/kg 
w/b 
us/kg 
us/kg 
w/kg 
@/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 

“r 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
920 U 
370 u 
920 U 
370 u 
370 u 
370 u 
920 U 
370 u 
920 U 
920 U 
370 u 
370 u 
370 u 
370 u 
370 u 
920 U 
920 U 
370 u 
370 u 
370 u 
920 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

E ! 
370 u 
370 u 

w/kg 
w/kg 
us/kg 
w/kg 
Wks 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
us/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

:;:: 

:;z 

$2 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
920 
370 
920 
370 
370 
370 
920 
370 
920 
920 
370 
370 
370 
370 
370 
920 
920 
370 
370 
370 
920 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

i 



Lab Sample Nmber: 
Site 

Locator 

04/16/98 Naval Air Station Whiting t 
Site 12 - Surface and Subsurface Soil Data 

GE889008 RB592007 RB593001 RB592008 ' 
WHITING WHITING WHITING WHITING 

12SOO601 l2BOOlOl 12800101 12BOOlOlD 
Collect Date: 07-DEC-95 21-HAY-96 21-HAY-96 21-14~~-96 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

w/kg 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 

19 u 
3.7 u 
3.7 UJ 
1.9 u 
1.9 u 
190 u 
37 u 
74 u 
37 u 
37 u 
37 u 
37 u 
37 u 

25400 
1.9 u 
5.3 

18 J 
.2 J 

.57 J 
495 J 

i9.9 
.51 u 
6.3 U 

16100 
4.7 J 
170 J 

w/kg 
w/kg 
us/b 
w/kg 
w/kg 
w/kg 
w/kg 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
ug/ kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
us/kg 
W kg 
w/kg 
us/kg 
w/kg 

mslks 
w/kg 
w/kg 
Wks 
w/kg 
w/kg 
m/kg 
mikg 
mslks 
m/kg 
mg/kg 
Wka 
mg/kg 

370 u 
370 u us/kg 
370 u 
370 u 

Gi:j 

370 u w/kg 
370 u us/kg 

1.9 UJ w/kg 
1.9 UJ Wkg 
1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ w/kg 

19 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
190 UJ w/kg 
37 UJ w/kg 
74 UJ us/kg 
37 UJ w/kg 
37 UJ us/kg 
37 UJ w/kg 
37 UJ w/kg 
37 UJ w/kg 

8890 m/kg 
1.9 u m/kg 
1.2 J w/kg 

14.5 J mglh 

.07 u .27 U 2:: 
552 J mslks 
9.1 eg/kg 
.51 u w/kg 
2.9 U m/kg 

8620 ,3.4 J 2;: 
96.7 J m/kg 

::; 

::; 

1:; 
::9’ 
::3 
Z 
3’77 
3:7 

3'; 
317 
1.9 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample N&r: 68889008 RB592007 RB593001 RB592008 , 
Site WHITING WHITING UHITING UHITING 

Locator 12s00601 12800101 12800101 12BOOlOlD 
Collect Date: 07-DEC-95 21-HAY-96 21-MAY-96 2'-MAY-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

7.7 w/kg 
.04 J mglkg 
2.5 J w/kg 

81.2 J Wks 
.13 UJ Wks 
.56 U w/kg 

49.8 U Wks 
.13 u w/b 

41.7 mglkg 
3.6 U w/kg 
.08 u m/kg 

mglb 
.mg/kg 

4.9 
.04 J 
1.6 U 

70.2 UJ 
.13 u 
.56 U 

33.4 u 
.I3 u 

26.5 
3.7 u 
.08 U 

:;g 
w/kg 
m/kg 
mglkg 
nglkg 
mglkg 
w/kg 
m/kg 
m/kg 
m/kg 

w/kg 
m/kg 



Lab Sample Nunkr: 
Site 

Locator 
Collect Date: 

04/16/98 Naval Air Station Whiting . . 
Site 12 - Surface and Subsurface Soil Data 

RB593002 RB592009 RB593003 
WHITING UHITING WHITING 

12BOOlOlD 12BOOlO2 12800102 
21-MAY-96 21 -MAY-96 21-MAY-96 

w/kg 

w/kg 

VALUE QUAL UNITS DL VALUE ClUAL UNITS DL VALUE PUAL UNITS DL 

12 UJ 
12 u 
12 u 
12 u 

1J 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

w/kg 
w/kg 
w/kg 
us/kg 
w/b 
w/kg 
uglh 
w/kg 
w/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
us/kg 
Wkg 
us/kg 
us/kg 
w/kg 
w/b 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/b 
w/kg 
us/kg 
://L: 
Wkg 

390 u us/kg 
390 u w/b 
390 u w/kg 
390 u w/kg 
390 u w/kg 



04/16/98 Naval Air Station Whiting Field - Hilton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample N&r: RB593002 RB592009 RB593003 
Site UHITING WHITING WHITING 

Locator 128001010 12800102 12B00102 
Collect Date: 21-MAY-96 21-MAY-96 21-HAY-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
396 u 
390 u 
390 u 
390 u 
390 u 
390 u 
980 U 
390 u 
980 U 
390 u 
390 u 
390 u 
980 U 
390 u 
980 U 
980 u 
390 u 
390 u 
390 u 
390 u 
390 u 
980 U 
980 U 
390 u 
390 u 
390 u 
980 U 
390 u 
390 u 
390 u 
370 u 
390 u 
390 u 
390 UJ 
390 UJ 

E Li 
390 UJ 

us/kg 
w/kg 
w/kg 
w/kg 
w/b 
w/b 
w/kg 
us/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
w/b 
w/kg 
uglkg 
w/kg 
w/kg 

\ 
! i 



04/16/98 Naval Air Station tihiting kleld - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Number: RB593002 RB592009 RB593003 
Site WHITING UHITING WHITING 

Locator 12BOOlOlD 12800102 12800102 
Collect Date: 21-MAY-96 21-MAY-96 21-MAY-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

w/kg 

w/kg 

390 u w/h 
390 u us/kg 
390 u w/kg 
390 u w/kg 
390 u w/kg 
390 u w/h 
390 u w/kg 

2 UJ w/kg 
2 UJ ug/kg 
2 UJ w/h 

2 uJ 2 UJ :i$:I 
2 UJ w/kg 
2 UJ w/kg 
2 UJ w/kg 

3.9 UJ w/kg 
3.9 UJ us/kg 
3.9 UJ w/kg 
3.9 UJ w/kg 
3.9 UJ us/kg 
3.9 UJ w/kg 
3.9 UJ w/kg 

20 UJ w/kg 
3.9 UJ w/kg 
3.9 UJ w/kg 

2 UJ Wkt 
2 UJ w/kg 

200 UJ w/kg 
39 UJ w/kg 
79 UJ us/kg 
39 UJ us/kg 
;; ;;’ w/kg 

w/kg 
39 UJ w/kg 
39 UJ ugjkg 

5260 

fH 
8.2 J 

.I J 
.28 U 
230 J 
9.3 
.54 u 
4.3 u 

7340 
3.8 J 
127 J 

w/kg 
mglkg 
m/kg 
w/hi 
w/kg 
w/kg 
m/kg 
ms/ka 
m/kg 
ma/kg 
-ms/kg 
w/kg 
ma/kg 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 15:42:20 
Site 12 - Surface and Subsurface Soil Data 

Lab Sample Nmber: RB593002 RB592009 RB593003 
Site WHITING WHITING UHITING 

Locator 12BOOlOlD 12800102 12B00102 
Collect Date: 21-MAY-96 21-HAY-96 21-MAY-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE gUAL UNITS DL 

8.4 
.03 u 
1.7 u 
166 J 
.14 u 
.59 u 
47 u 

-14 u 
38.1 

.,a : 

::tf 
m/kg 
m/kg 
mo/ke 
mglkg 
w/kg 
m/kg 
m/kg 
:;z 



APPENDIX D 

GROUNDWATER SAMPLE ANALYTICAL DATA 



04/16/98 Naval Air Station Uhiting Field - Milton, Florida 16:12:03 
Site 12 - Groundwater Data 

Lab Sample Nunber: RcD44012 RC045010 RC044017 RC044013 
Site WHIlING WHITING WHITING UHITING 

Locator 12G00101 12600101 12GOOlOlD 12GOO201 
Collect Date: 27-AUG-96 27-AUG-96 27-AUG-96 27-AUG-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE OUAL UNITS DL VALUE QUAL UNITS DL 

10 UJ 
10 u 
10 u 
10 u 
10 u 
10 UJ 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 UJ 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO UJ 
IO UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 

IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

W/l 
Us/l 
W/l 

:;t 
WI1 
w/l 
W/l 
W/l 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
la/l 
ug/ 1 

::t 
WI 1 
us/l 
W/l 
W/l 
us/l 

::t 
ugi 1 
ug/l 
ug/ 1 

::t 
ug/l 

::t 
w/l 

w/ 1 
W/l 
us/l 
w/l 

::t 
WI/l 
W/l 
L!!.!! 
W/l 

::t 
W/l 

::t 



04/16/98 Naval Air Station Uhiting Field - Milton, Florida 16:12:03 
Site 12 - Groundwater Data 

Lab Sample Nunber: Rc044012 RC045010 RC044017 RC044013 ' 
Site WHITING UHITING UHITING UHITING 

Locator 12GO0101 12GOO101 12GOOlOlD 12GOO201 
Collect Date: 27-AUG-96 27-AUG-96 27-AUG-96 27-AUG-96 

VALUE PLJAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

WI 1 
WI 1 
ug/ 1 
ug/ 1 
ugf 1 
ug/ 1 
ugf 1 
ug/ 1 
us/ 1 
w/l 
ug/ 1 
w/l 
ug/ 1 
w/l 
ugf 1 
WI/ 1 
w/ 1 
WI 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
WI 1 
w/l 
w/l 
w/l 
WI 1 
WI 1 
w/l 
us/ 1 
WI 1 
WI/ 1 
WI 1 
w/l 
WI 1 
WI 1 
l&l/ 1 
w/l 
WI 1 
ug/ 1 
ug/ 1 
WI 1 
ug/ 1 
w/ 1 
ug/ 1 
ug/ 1 
W/i 
W/l 

ug/ 1 

. . 
i 

10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
IO u 
25 u 
10 u 
IO u 
10 u 
25 U 
IO u 
25 U 
25 U 
IO u 
10 u 
IO u 
10 u 
10 u 
25 U 
25 U 
IO u 
10 u 
10 u 
25 U 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO UJ 
IO u 
IO u 
10 u 
IO u 

.05 u 

w/l 
WI 1 
us/l 

::t 
WI 1 
w/L 
WI 1 
WI 1 
w/l 
ug/ 1 
usv 1 
ug/ 1 
w/l 
ug/ 1 
ugf 1 
WI 1 
w/l 
ugf 1 
w/l 
ugfl 
w/l 
WI 1 
WI/ 1 
us/l 
WI 1 
w/ 1 
w/l 
w/l 
ug/ 1 
w/l 
ug/ 1 
WI 1 
WI 1 
ug/ 1 
WI 1 
w/l 
us/ 1 
WI/ 1 
WI 1 
WI/l 
WI 1 
WI 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ugfl 
w/l 

WI 1 

IO 
25 
IO 
25 
25 
10 

-05 



) 
04/16/98 Naval Air Station Whiting r-reld - Milton, Florida 16:12:03 

Site 12 - Groundwater Data 

Lab Sample N&r: RC044012 RC045010 RC044017 RC044013 
Site UHITING WHITING UHITING WHITING 

Locator 12600101 12G00101 12G00101D 12600201 
Collect Date: 27-AUG-96 27-AUG-96 27-AUG-96 27-AUG-96 

VALUE QUAL UNITS DL VALUE 4UAL UNITS DL VALUE CWAL UNITS DL VALUE QUAL UNITS DL 

..05 u 
.05 u 
.05 u 
.05 u 
.05 u 
.05 u 
-05 u 

.I u 

.l u 

.I u 

.l u 

.I u 

.I u 

.1 u 

.5 u 

.I u 

.l u 
.05 u 
.05 u 

5u 

::: 
1u 
1U 
1u 

:: 

330 
8.6 u 

.5 u 
75 

.3 u 
1.2 u 

4230 J 
2.4 J 
2.3 U 
1.1 u 

45.7 J 
.5 u 

262 J 
1.8 J 

.l u 
7.3 u 

1970 u 
.6 U 

2.5 U 
3470 J 

.6 U 
3.9 J 
2.4 U 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.I 

:1 

:i 
.l 

1: 

:1 
.05 
.05 

5 

: 
1 

1 

1 



04/16/98 Naval Air Station Uhiting Field - Milton, Florida 16:12:03 
Site 12 - Groundwater Data 

Lab Sample Mu&x: RC044012 RC045010 RC044017 RC044013 
Site WHITING WHITING UHITING UHITING 

Locator 12G00101 12600101 I2GOOIOID 12GOO201 
Collect Date: 27-AUG-96 27-AUG-96 27-AUG-96 27-AUG-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

IO u 
.3 u 
10 u 
IO u 

.I3 
.I u 

.29 

If :: 
.3 u 

IU 

3.9 u WI 1 

meI1 
Ml 
mgfl 
mgfl 
W/l 
l-W/l 
W/l 
mgfl 
w/l 
W/l 
m/l 
WI1 
mgfl 
w/l 

Ml/l 
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04/16/98 Naval Air Station Uhiting Field - Milton, Florida 16:12:03 
Site 12 - Groundwater Data 

Lab Sample Nuker: RC045011 
Site UHITING 

Locator 12600201 
Collect Date: 27-AUG-96 

VALUE PUAL UNITS DL 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 16:12:03 
Site I2 - Groundwater Data 

Lab Sample Number: RC045011 
Site WHITING 

Locator 12GOO201 
Collect Date: 27-AUG-96 

VALUE PUAL UNITS DL 

ug/ 1 

ug/ 1 



04/16/98 Naval Air Station Whiting Field - Milton, Florida 16:12:03 
Site I2 - Groundwater Data 

Lab Sample #u&m: RC045011 
Site UHITING 

Locator 12GOO201 
Collect Date: 27-AUG-96 

VALUE PUAL UNITS DL 
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APPENDIX E 

HUMAN HEALTH RISK DATA 



Table E-l 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 12 

Naval Air Station Whiting Field 
Milton, Florida 

Risk-Based Florida Cleanup Florida Cleanup Selected Screening 
Screening Target Level* Target Level Concentration3 

Chemical Concentration’ Leaching Value* 

jemivolatiles (uglkg) 
3enzo(b)fluoranthene 870 1,400 10,000 870 
3enzolk)fluoranthene 8,700 15,000 25,000 8,700 
3is(2-Ethylhexyl)phthalate 46,000 76,000 3,600,OOO 46,000 
=luoranthene 3 10,000 2,900,000 1,200,000 3 I 0,000 
‘yrene 230,000 2,200,000 880,000 230,000 

Jesticides Iuglkg) 
Xeldrin 40 70 4 40 

,noraanics (mglkg) 
Aluminum 7,800 72,000 NC 7,800 
Arsenic 0.434 0.8 29 0.43 
Barium 550 110 1,600 110 
Beryllium 16 120 63 16 
Cadmium 39 75 8 39 
Calcium 1 ,ooo,ooo5 NA NA 1 ,ooo,ooo 
Chromium 236 2106 38 23 
Cobalt 470 4,700 NC 470 
Copper 310 110 NA 110 
Cyanide 160’ 30 40 30 
Iron 2,300 23,000 NA 2,300 
Lead 4008 400 NC 400 
Magnesium 460,468s NA NA 460,468 
Manganese 160 1,600 NC 160 
Mercury 2.39 3.4 2.1 2.3 
Nickel 160 110 130 110 
Potassium 1 ,ooo,ooo5 NA NA 1,000,000 
Selenium 39 390 5 39 
Sodium 1 ,ooo,ooo5 NA NA 1.000.000 
Vanadium 55 I5 980 I5 
Zinc 2,300 23,000 6,000 2,300 

Total Petroleum Hydrocarbons (mglkgl 
Total Petroleum Hydrocarbons NSC 350 340 350 

See notes at end of table. 
‘For all chemicals except the essential nutrients, the USEPA Region Ill RBC Table for residential soil (October, 1998) 
has been used, unless otherwise noted. Screening values are based on a cancer risk of 1 x ID6 or a hazard 
quotient of 1 .O. Noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
‘Chapter 62-777, Florida Administrative Code, June, 1999. 
3The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the 
Florida Cleanup Target Level. Leaching value is only considered if the analyte is retained as an HHCPC in 
groundwater (this criteria is not met in this HHRA). 
4RBC value is based on arsenic’s properties as a carcinogen. 
‘Essential nutrient screening value (see GIR Report, Appendix Ci. 
6RBC and Florida Cleanup Goal values are based on Chromium VI. 
7RBC is based on hydrogen cyanide form. 
sRBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 

I;: \lJSERS\WHITING\SITEl2\TAB E-l. iXK: - 



Table E-l 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial investigation Report 
Site 12 

Chemical 

‘Value is for mercuric chloride’ 

Naval Air Station Whiting field 
Milton, Florida 

Risk-Based Florida Cleanup Florida Cleanup Selected Screening 
Screening Target Level’ Target Level Concentration3 

Concentration’ Leaching Value’ 

Notes: 
pg/kg = micrograms per kilograms. 
mg/kg = milligrams per kilogram. 
NC = not calculated. 
NA = not available. 
NSC = no screening concentration. 
USEPA = U.S. Environmental Protection Agency. 
RBC = USEPA Region Ill Risk Based Concentration. 
HHCPC = human health chemical of potential concern. 
HHRA = human health risk assessment. 
GIR = General Information Report. 
OSWER = Office of Solid Waste and Emergency Response. 
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Table E-2 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

Chemical 

Remedial Investigation Report 
Site 12 

Naval Air Station Whiting Field 
Milton, Florida 

Risk-Based Florida Cleanup Florida Cleanup Selected Screening 
Screening Target Level2 Target Level Concentration3 

Concentration’ Leaching Value* 

rlolatile Organic Compounds tug/kg) 
Vlethylene chloride 760,000 23,000 20 23,000 

jemivolatile Organic Compounds (ug/kg) 
Iiethylphthalate 160,000,000 920,000,000 86,000 160,000,000 

norganic Analvtes (mglkg) 
4luminum 100,000 N/A NC 100,000 
Arsenic 3.84 3.74 29 3.7 
3arium 14,000 87,000 1,600 14,000 
3eryliium 410 800 63 419 
zadmium 100 1,300 8 1001 
Calcium 1 ,ooo,ooo5 NA NA 1 ,ooo,ooo 
Chromium 610’ 4206 38 420 
Cobalt 12,000 110,000 NC 12,000 
Copper 8,200 76,000 NA 8,200 
ron 61,000 NA NA 6 1,000 
-cad 4007 920 NC 400 
Vlagnesium 460,4685 NA NA 460,468 
Vlanganese 4,100 22,000 NC 4,100 
Mercury 61 26 2.1 26 
Nickel 4,100 28,000 130 4,100 
Potassium 1 ,ooo,ooo5 NA NA 1 ,ooo,ooo 
Selenium 1,000 10,000 5 1,000 
Sodium 1 ,ooo,ooo5 NA NA 1 ,ooo,ooo 
Vanadium 1,400 7,400 980 1,400 
Zinc 6 1,000 560,000 6,000 6 1,000 
See notes at end of table. 
‘For all chemicals except the essential nutrients, the USEPA Region ill RBC Table for industrial soil (October, 1!998) 
has been used, unless otherwise noted. Screening values are based on a cancer risk of 10e6 or a hazard quotient of 
1 .O. Noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
“Chapter 62-777, Florida Administrative Code, June, 1999. 
‘The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the 
Florida Cleanup Target Level. Leaching valua is only considered if the analyte is retained as an HHCPC in 
groundwater (this criteria is not met in this HHRA). 
‘RBC value is based on arsenic’s properties as a carcinogen. 
5Essential nutrient screening value (see GIR Report). 
‘RBC and Florida Cleanup Goal values are based on Chromium VI. 
7RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 

Notes: 
pg/kg = micrograms per kilograms. 
mglkg = milligrams per kilogram. 
NC = not calculated (FDEP, 1996). 
NA = not available. 
USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
HHCPC = human health chemical of potential concern. 
HHRA = human health risk assessment. 
GIR = General Information Report. 
OSWER = Office of Solid Waste and Emergency Response. 
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Semivolatile Oroanic Compounds (pg/l) 

Bis(2-Ethylhexyl)phthalate 

lnorqanic Analvte @g/l) 

Aluminum 
Barium 
Calcium 
Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Thallium 
vanadium 
Zinc 
See notes at end of table. 
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4.8 6 6 4.8 

3,700 (50) (200) 50 
260 2,000 2,000 260 

1 ,055,3985 NA NA 1,055,398 
II6 100 1 oo6 11 

1,100 (300) (300) 300 
NA 15’ 15 15 

11 8,8075 NA NA 1 18,807 
73 (50) (50) 50 

396,0225 NA 160,000 160,000 
0.29’ 2 (0.51 2 0.29 

26 NA (491 26 
1,100 (5,000) (5,000) 1,100 

‘For all chemicals except the essential nutrients, the USEPA Region Ill RBC Table for tap water (October, 1998) has been 
Ased. Screening values are based on a cantor risk of 1 G6 and a hazard quotient of 1. Per USEPA Region IV Guidance 
USEPA, 1995), the noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
‘Federal MCLs are taken from USEPA Drinking Water Regulations and Health Advisories from February 1996. Primary MCLs 
iave no marks, Secondary MCLs are indicated by parenthesis 0, and Federal maximum contaminant level goals (MCLGs) 
Ire indicated by brackets [I. The lowest of these nonzero values is presented. 
Chapter 62-785, Florida Administrative Code. Primary Standards have no marks, Secondary Standards are indicated by 
,arenthesis 0, and other criteria (i.e., carcinogen, organoleptic, or a systemic toxicant) are indicated by brackets [I. 
‘The selected screening concentration for the human health risk assessment is the lowest value of the RBC, Federal MCL 
value, and Florida Groundwater Target Levels. 
‘Essential nutrient screening value (see Appendix C). 
‘RBC value are based on Chromium VI. 
‘Treatment technology action level for lead in drinking water (USEPA Drinking Water Standards and Health Advisories, May 
1996). 

*RBC value is based on thallium sulfate. 

NOTES: 

ug/l = micrograms per liter. 
NA = not available. 
USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
MCL = maximum contaminant level. 

Table E-3 

Screening Concentrations for Groundwater 

For Selection of Chemicals of Potential Concern 

Chemical 

Remedial Investigation Report 
Site 12 

Naval Air Station Whiting Field 
Milton, Florida 

Risk Based Screening Federal MCL* 
Concentration’ 

Florida Selected 
Groundwater Screening 
Target Level3 Concentration4 

(;:\~~sEK:;\wHITINI;\:;ITE~~\TAB ~-.3.1x:)(:: - 



Table E-4 
Oral Dose-Response Data 
for Carcinogenic Effects 

Remedial Investigation Report 
Site 12 

NAS, Whiting Field, Milton, Florida 

Chemical Weight of 
Evidence 

Oral Slope Source 
Factor 

(mg/kg/day)(-1) 

Test 
Species 

Exposure Route Tumor Type Study 
Source 

INORGANICS 

Arsenic A 1.5e+OO IFS Human Oral-drinking 
water 

Skin IRIS 

Iron 

Thallium 

Notes: 
ND = No Data 
NE = Not Evaluated 

D NE 

D NE 

integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as of July 1997. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
6 = Probable human carcinogen (61 = limited human evidence; 62 = sufficient human evidence) 

I 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity I 

CSFO.WKl 
04/21/98 1 



Table E-5 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation Report 
Site 12 

NAS, Whitting Field, Milton, Florida 

Compound Weight of Evidence 
Oral Slope Factor 

kw/kvJv)-1 

Oral Absorption 
Efficiency 

Reference 
Dermal Slope Factor 

(WWW-1 

INORGANKS 

Arsenic 

Iron 

Thallium 

Notes: 

A 

D 

D 

1.5etOO 

NE 

NE 

98% Vahter, 1983 .1.5etOO 

NE 

NE = Not Evaluated 

Vahter, M. 1983. Metabolism of Arsenic. In: Fowler, B.A., ed. Biological and Environmental Effect of Arsenic. NY: Elsevier. pp. 171-198. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; B2 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

DERMCA.WP 
04/21/98 1 



Table E-6 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investtgation Report 
Site 12 

NAS, Milton, Florida 

Chemical 
Weight of 
Evidence 

Inhalation Slope 
Factor 

bWWW)(-1) 

Source Inhalation Unit 
Risk 

(~g/m”)(-l) 

Source Test 
Species 

Exposure 
Route 

Tumor Type Study 
Source 

INORGANICS 

Arsenic 

Iron 

Thallium 

Notes: 

A 1.5etOl 

D NE 

D NE 

HEAST 4.3e-03 IRIS Human Inhalation Lung IRIS 

NE 

NE 

NE = Not Evaluated 
Integrated Risk Information System (IRIS) on-line database search, current as of October 1997. 
Health Effects Assessment Summary Tables (HEAST), current as of July 1997. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (81 = limited human evidence; 82 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

CSFLWP 
04/21/98 1 



Table E-7 

Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 

Site 12 

NAS, Whiting Field, Milton, Florida 

Chemical Chronic Subchronic Study Type Confidence Critical Effect Test Uncertainty Study 

Level Animal Factor Source 

Oral RfD Source Oral RfD Source 

(mglkg-day) (mg/kg-day) 

INORGANICS 

Arsenic 

Iron 

Thallium’ 

3.0e-04 IRIS 

3.0e-01 (1) 

8.0e-05 IRIS 

3 .Oe-04 

ND 

8.0e-04 

HEAST 

HEAST 

Oral-drinking 

water 

Oral-gavage 

Medium Hyperpigmentation Human 30 IRIS 

keratosis 

Low No effects observed Rat 3000 IRIS 

H,A.S,D 

Chronic and subchronic RfD values are for thallium sulfate. 

otes: 

ND = No Data 

NA = Not Applicable 

Integrated Risk Information System (IRIS) on-line database search, current as of October 1997. 

Health Effects Assessment Summary Tables (HEAST), current as of July 1997. 

(1) This value was provided by the Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific request. 

Uncertainty factors: 

H = Variation in human sensitivity 

A = Animal to human extrapolation 

S = Extrapolation from subchronic to chronic NOAEL 

L = Extrapolation from LOAEL to NOAEL 

D = Inadequate data 

M = Modifying factor 

G:\USERS\WHITING\SITEl2\TAB-E-7.DOC 6/23/99 



- 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial investigation Report 

Site 12 

NAS, Whiting Field, Milton, Florida 

Chronic Oral Subchronic Oral Oral Absorption Reference Dermal Chronic Dermal Subchronic 

RfD (mglkg-day) RfD tmglkg-day) Efficiency RfD (mglkg-day) RfD 

(mg/kg-day) 

INORGANICS 

Arsenic 

Iron 

Thallium’ 

3 .Oe-04 3 .Oe-04 

3.0e-01 ND 

8.0e-05 8.0e-04 

98% 

2% 

100% 

Vahter, 1983 

Goyer, 199 1 

Lie et al., 1960 

2.9e-04 

6.0e-03 

8.0e-05 

2.9e-04 

ND 

8.0e-04 

’ Chronic and subchronic RfD values are for thallium sulfate. 

Notes: 

ND = No Data 

Goyer, R.A., 1991. Toxic Effects of Metals. In: Cassarett and Doull’s Toxicology: The Basic Science of Poisons, 4’h edition. Eds. M.O. Amdur, J. Doull and C.D. Klaassen. 

Pergamon Press, N.Y. 

Lie, R., Thomas, R. and Scott, J. 1960. The Distribution and Excretion of Thallium ‘04in the Rat, with Suggested MPC’s and a Bio-assay Procedure. Health Phys. 2: 334- 

340. 

Vahter, M. 1983. Metabolism of Arsenic, In: Fowler, B.A., ed. Biological and Environmental Effect of Arsenic. NY: Elsevier. pp. 171-198. 

G:\USERS\WHITING\SITEl Z\TAB-E-S 



Table E-9 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 12 

NAS, Whiting Field, Milton, Florida 

Chemical 

INORGANICS 

Chronic Subchronic 

WC 
Source 

WC 

( M-3 ( m/m”) 
Source 

Study 

Type 

Confidence 
Level 

Critical Effect 
Test 

Animal 
Uncertainty 

Factor 
Study 

Source 

Arsenic 

Iron 

Thallium 

Notes: 

ND ND 

ND ND 

ND ND 

ND = No Data 
NA = Not Applicable 

Integrated Risk Information System (IRIS) on-line database search, current as of October 1997. 
Health Effects Assessment Summary Tables (HEAST), current as July 1997. 

RFCWP 
04/21/98 
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HUMAN HEALTH TOXICITY PROFILES 



Arsenic has been used in pesticide formulations and has industrial uses in tanneries, as well as the glass and Arsenic. 
wine making industries. Tosicity depends on its chemical form. Arsenic is an irritant of tile skin, J~UCOUS membranes, 
<and gastrointestinal tract. Symptoms of acute toxicity include vomiting. diarrhea, convulsions, and a severe drop in blood 
pressure. Subchronic effects include byperpigmentation, scnsoy-motor polyneuropatby, persistent beadacbe, and 
lethargy. Chronic oral exposure has caused skin lesions. peripheral vascular disease, and peripheral neumpathy. The 

.USEPA 1~ c&stied arsenic in Group A, human carcinogen. based on increased incidence of lung cancer in 
occupational studies. 

References: 
Agency for Toxic Substances and Disease Regishy (ATSDR), 1992. “Tosicological Profile for Arsenic”; Agency for Tosic 
Substances and Disease Registry, U.S. Public Health Service. Februav 1992. 

Iron. Iron is a metal wbicb is required for a variety of physiological lirnctions WJCII as beme biosynthesis, oxidative 
phospliorylation and mixed-tinction osidase-mediated metabolic reactions. Only divalent forms of iron are absorbed. As 
absorption occurs, divalent iron is biochemically converted to trivalent iron. the biologically active fonn. Under normal 
conditions, absorbed dietary iron is complesed to hemoglobin and transported to the liver for storage until ~xxxied for 
physiological reactions. The balance of iron is regulated only by lbe amount of dietary intake and the degree of intestinal 
absorption. Intestinal absorption tends to be low (2 - 15%) escepl during periods of increased iron need when absorption 
efficiency increases dramatically. 

Acute iron toxicity baas been well characterized following the accidental ingestion of iron-containing preparations by 
children. Shortly after ingestion, the corrosive effects of iron cause vomiting and diarrllea, often bloody. Later signs 
include shock, metabolic acidosis, seizures, liver and/or kidney failure. conla. and death. Clu-ortic iron overload m;mifests 
as disturbances in liver function, diabetes mellihls, and endocrine and cardiov<ascular effects. Inhalation of iron containing 
dust or fiurles in occupational settings may result in deposition of iron particles in the lungs leading to interstitial fibrosis. 
Autopsies of hematite miners noted an increase in lung cancer. However, the e1iology of the lung cancer may be related to 
factors other than iron eqosure such as cigarette, silica or PAH esposurcs. 

References: 
Aisen, P., Cohen, G. and Kang. J.O.. 1990. Iron Toxicosis. lnt. Rev. Esp. Pathol. 3 I : 146. 

Goyer, R.A., 1991. Toxic EfTects of Metals. In: Casarctt and Doull’s Tosicology: The Basic Science of Poisons, 3rd 
edition. Eds. CD. Klaassen, M.O. Amdur and J. Doull. Macmillan Publisbing Co. N.Y. 

Thallium. Thallium is a naturally occurring son metal that is a minor constituent in a variely of ores and is obtained as a 
by-product of the refining of iron. cadmium. and zinc. It is used as a catalyst. in certain alloys, jewelry, thermometers, 
semiconductors, dyes and pigments, and optical lenses. It has been used mcdicaily as a depilatory agent. Additionally, it 
is used as a rodenticide and insecticide. Thallium is efficiently absorbed from the gastrointeslinal tract. Excretion occurs 
primarily tluough urine and i&es. Following absorption, distribution occurs to kidney tissue to a large extent, with lesser 
distribution to thyroid, inteslines, testes, pancreas, skin. bone, and spleen. 

Thallium is one of the more toxic metals. Acute tosicity results in gastrointestinal irritation, shock, ascending paralysis, 
seizures, and psychic disturbances. Signs of subacute or chronic thallium poisoning include hair loss, nail dystrophy, 
cataracts, peripheral muscular weakness and atrophy, chore+ peripbctal ncuropatby, and kidney damage. Loss of vision 
llave been related to industrial thaIlium exposures. No information is available which addresses tl:e carcinogenic potential 
of tl~allium. 

References: 
Goyer. RA., 1991. Toxic Effects of Metals. In: Casarett and Doull’s Toxicology: The Basic Science of Poisons, 3rd 
edition. Eds. C.D. Klaassen, M.O. Amdur and J. Doull. Macmillan Publishing Co. N.Y. 

Tweig. M., 1990. Thallium. In: Poisoning and Drug Overdose. Ed. K.R. Olson. Appleton 6;: Lange, CT. pps. 276-7. 



TABLE El0 

DIRECT CONTACT WlTH AND INCIDENTAL INCESI’ION OF SURFACE SOB, 

ADLZT TRESPASSER 

NAS WHITING FIELD 

MILTON, FLORIDA 

Slll312 

MPOSURR PARAbmRS 

I SDRFACE AREA EXPOSED 

DOSE ABSORBED PER EVEh’T I 

I CONVERSION FACTOR 

I 
BODY WEIGHT 

ECPOSlJRE FREQUENCY 

BXPOSDRE DURATION 

AVERAGING Tlh5 

SYMBOL VALUR UNITS SOURCE 

CS chemical-specific chemical-spxific 

IR 100 w/day USEPA, 1991 

FI 100% llnitless USEPA, 1995 

AF I mg/cm*evenl USEPA, 199s 

ABS.3 chemical-specific luliuess USEPA, 1995 

SA 5750 cm’ USEPA, 1992 

D&d chemical-specific mgicm2-evenl USEPA, 1992 

CF I .OOE-06 ww Inorganics 

CF I .WE-09 Ww OIpliCS 

BW 70 kg USEPA, 1991 

EF 4s days/year [I] Assumption 

ED 20 Years Amum~on 

70 Years USEPA, I991 

20 years Assumption 

, absorbed doac. 

EQUATIONS 

&$I+KXR RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mg/kg-day)“ 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE kg/kg-day) 

~.=&mxno~~= - 
BW x AT x 365 dsynlyr 

~.-bm~ 7 - 

BW x AT Y 365 dayslyr 

WbW3: 

D&-,= AFxABS,xCFxCS 

Note: For aoncatcinogenic effwts: AT = ED. 



TABLE E-10 

DIRECT CONTACT WITU &T) INCIDENTAL INGESTION OF SURFACE SOlL 

ADULT TRESPASSER 

NAS WEITIB’G FIELD 

MILTON, FLORIDA 

SITE 12 

CARCINOGENIC EFFECTS 

Arsenic 

COAIPOUND 

INORGAh’IC 

OR ORGANIC 

l/O 

I 

SOIL UNITS INTAKE ORAL CANCER DERhlAL INTAKE DERMAL CANCER TOTAL 

CONCENTRATION INGESTION CSF RISK ABS 111 DERhlAL CSF 121 RISK CANCER 

(mgllqday) (mglkgday)e’ INGESTION (mgkg-day) MYkg-dM’ DERMAL RISK 

3.8 mg/kg 1.9E-07 1.sE+oo 2.9E-07 0.001 I.1508 1.sE+oo 1.6E-08 3.OE07 

SUMMARY CANCER RISK 3E-07 2s08 , 3E-07 

[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganicr (November 1995). 

J2] Calculated from oral CSFs. 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS IhTAKE ORAL IIAZARD DERhlAL INTAKE DERhlAL IIAZARD TOTAL 

COhIPOUhQ ORCAKIC CONCENTRATION INGESTION RID QUOTIENI ABS [II DERMAL RID 121 QUOTIENr HAZARD 

110 @g/kg-day) (mglkgday) INGESTION (mg/kgdq) (mg/kg*y1 DERMAL QUOTIEh7 

AlsWiC I 3.8 mg/kg 6.78-07 3.OE-U4 2.2E-03 0.001 3.8508 2.9E-OI 13504 2.4E-03 

IrOn I 9200 mg/kg 1.6E-03 , 3.OE-01 5.4E-03 0.001 , 9.3E-05 , 6.OE-03 1.6E-02 2.1E-02 

SUMMARY IIAZARD l3DEX 0.008 0.016 0.02 

[l] USEPA Region IV guidane specifies absorption factors of 1% for organics and 0.1% for inorganica tNovember 1995). 

[Z] Calculated from oral RtDs. 

ABB-Environmental Services, Inc. 

Ssingl.xls 

4/21/98 



TABJ,E E-11 

LNRALATION OF PARTICULATES - SURFACE SOIL 

ADULT TRESI’ASSER 

NAS WRITING FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

t 
PARAMETER SYMBOL VALUE UNITS 1 SOURCE 

chemical- 1 

SOIL CONCENTRATION C chemical-q&tic specific 

PART. EMISSION FACTOR PEF 1.24E+09 m’/kg default [l] 

CONCENTRATION AJR CA chemical-specific mglm’ 

Ih’HALATION RATE IR 0.833 m’lhour USEPA, 1995 

BODY WEIGUT BW 70 kg USEPA. 1991 

EXPOSURE TIME ET 4 hours/day Assumption 

EXF’OSDRE FREQUENCY , EF 45 days/year Assumption 

EXPOSURE DURATION ED 20 years Assumption 

CONVERSION FACTOR CF 0.001 w&3 Organics only 

AVERAGING TIME 

CANCER AT 70 years USEPA, 1991 

NONCANCER AT s years USEPA, 1991 

[I] Florida Soil Clean-Up Goal Variable.. FDEP. 1995. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: ‘Standard Default Exposure 

Factors’; OSWER Directive 9285603. 

USEPA, 1995. Supplemental Guidance to RAGS : Region Iv, Human Health Risk Assessment Bulletin NO. 3. 

CANCER RISK = INTAKE (mg/kg-day) x INHALATION CANCER SLOPE FACI’OR (mg/kg-day)” 

IIAZABD QUOTIEhT = INTAKE (m&-day) / INHALATION REFERENCE DOSE (mgikg-day) 

PiTAKE = GkdR&LxEE*EIL 

BW x AT I 365 d&)-r 

Where: 

CA = C x CF x (IIPEF) 

Note: For noncarcinogcnlc ef’kls, AT = ED 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121198 



TABLE E-11 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 12 

CARCINOGENIC EFFECTS 

I 
INORGANIC OR 

COhlPOuND ORG ANJC 

I Arsenic I I 

t 

I 

3.06E-09 1 5.1E-12 1 l.SE+Ol 1 7.7E-11 1 

SUMMARY CANCER RISK 1 BIG11 

t 

SOIL 

CONCFBTRATION UNITS 

AIR INTAKE INHALATION CANCFX 

CONCENTRATION (mg/kg-day) CSF RISK 

(mg/mJ) (n&kg-day)” 

3.8 

NONCARCINOGENIC EFFECTS 

COhIPOum 

WORGAh~C OR 

ORGANIC 

I_.- 
son 

I 

UNITS 

CONCENTRATION 

15300 mdkg 
3.8 w/kg 

9200 w k 

AIR 

CONCENTRATION 

(mgh’) 

INTAKE 

bglkg-day) 

1.23E-05 7.2E-08 
3.06E-09 1.8E-11 
7.42E-06 4.4E-08 

XJMMARYHAZ RD INDE: 

I 
I 

ND 

ND I , ND j;- OE+OO 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4iZli98 



TABLE El2 

D,R,Xf CONTACT WflIl AND INCIDENTAL INGF.%lON OF SURFACE SOIL 

ADOLESCENT PASSENGER 

NAS WHlTlNG FIELD 

MILTON, FLORIDA 

srm 12 

03-lun-99 

EXPOSURE PARAhlEI-ERS EQUATIONS 

SYhn3OL 

CS 

IR 

FI 

AF 

SA 

ABS 
CF 

CF 

BW 

BW 

EF 

ED 

ED 

S&x+1/4 

D.4,. 

AT 

AT 

VALUE UNITS SOURCE 

&&xl-s&fic lemical-specific 

loo W/&Y USEPA, 1991 

1004 unitless ASSumptiOU 

I mg/cmQwent USEPA. 1995 

age-specific cd USEPA, I989 
&x&al-specific unitless USEPA, 1995 

I.O0&06 kg’mg Inorganics 

I .CQE-O9 kk OrgfUJiCS 

45 kg USEPA, 1995 

age-specific kg USEPA, 1989 

45 days/year [I) ASmunptiOIl 
IO Years USEPA, 1995 

age-specific Years ASSIlI@OU 

1013 cm*-year/kg USEPA, 1992 

&emicaI-specific ~lCm=-e”- VSEPA, 1992 

70 

10 

:mmJIy ab&xd dw. 

Ye= USEPA, 1991 

Ye- USEPA, 1995 

CANCER KISK = INTAKE (mglkg-day) x CANCW SLOPE FACTOR bg/kg-day” 

HAZARD QUOTIENT = INTAKE (mglkg-day) I KFJ%RENCE DOSE @g/kg-day) 

INTAKE MOESnoti = c2samxFLmx 

BW x AT x 365 dayslyr 

INTAKED~RDm = (D&mt x EF I AT x 365 days/year) x SAdid, 

Where: 

.'%wJ= SUM(SAxED/ BW) 

D&-t= CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = Fa. 

Halding Lawson Assockltes 

Ss-i@ .xls (CRSSING) 

613199 



TABLE E-12 

DIHECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADOLESCENT TRESYASSER 

NAS WHITING FIELD 

hlILTON, FLORIDA 

SITE 12 

CARCINOGENIC EFFECTS 

AWdC 

COhlPOUND 

INORG.AhlC OR SOIL UNITS INTAKE ORAL CANCER RlSK DERMAL 1NTAKE DERMAL CANCER RISK TOTAL 

DERMAL CANCER ORG.AhlC CONCENTRk~ON INGFHION CSF lNCLSilON ABS 111 DERhL4L c% I4 
RISK 110 (mdk-day) (q/kg-da).)“ (mplkg-day) (mJked& 

I 3.8 mglkg 1.5E-07 ME+00 2.2E-07 0.001 6.86-09 l.sE+oo 1 .OE-OS 2.3L07 

SUMMARY CANCER RISK ZE-07 HZ-08 2E-07 

[II USEPA Region IV guidance specifies absorption factors of I % for organics and 0.1% for inorganies (November 1995). 
[2] Calculated from oral CSFs. 

NONCARCINOGENIC EFFECTS 

ACiWl* 

Iron 

INORC.&\lC OR SOIL Imrrs INTAKE ORAL HA7ARD DERMAL INTAKE DERMAL HA7‘ARD TOTAL 

ORG.&\lC MNCEN’,R4’“ON INCESTTON Rrn QUOllENT Am Ill DERMAL lull 121 QUOllF3T HAZARD 

110 mglkt-da?) (mpjkg-dav) INGESTION (mejkp-dav) (m@‘ka-da?) DERM4L QlJOTfEh’T I 

I 3.8 mglkg 1 .OE-06 3.OEO4 3.5E-03 0.001 4.7E-08 2.9EO4 1.6E-04 3.6L03 

I 9200 mg/l;g 2.5E-03 3.OE-01 8.4E-03 0.001 l.lE-04 6.0~03 1.9L02 2.86-02 

SUhWtARY HAZARD INDEX 

[II “SEP.4 Region IV guidance specifies absorption factors of I % for organics and 0.1% for inorganics (November 1995). 

121 calculated from oral RfDs. 

0.01 0.02 0.03 

ABB-Envinmmental Services, Inc. 

sning I As 
401198 



TABLE E-13 

INEIALATION OF PARTICULATES - SURFACE SOIL 

ADOLESCENT TRESPASSER 

NAS WFIITING FIJXLD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INIIALATION RATE 

BODY WEIGIIT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGlh’G TIME 

CANCER 

NONCANCER 

C 

SYMBOL 

I 

chemical-specific 

VALUE 

PEF 1.24B+09 

I 

IR 
BW 
ET 
EF 
ED 
CF 

AT 
AT 

CA chemical-specific 

0.625 
45 

4 
45 
10 

0.001 

specitic 
mVkg default [l] 

UNITS 

mg/m3 
mVhour USEPA, 1995 

SOURCE 

kg 

chemical- 

USEPA, 1995 
hours/day Assumption 
days/year Assumption 

years USEPA, 1995 
mglug Organics only 

HA,ZARD QUOTIKNT = INTAKE (mg/kgday) / IMlALATION KKPERCNCE DOSE (mgk-W 

INTAKE = lZAxIR 

BW x AT x 365 da&r 

WbCrt: 

70 years USEPA, 199 1 CA E C x CF x (1IPp.F) 

10 years IUSEPA, 1995 

PARAMETER 

[l) Florida Soil Clean-Up Goal Variable. FDEP. 1995. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factors’: OSWER Directive 9285.603. 

USEPA 1995. Supplemental Guidance to RAGS, Re,eion 4 Bulletins, Bulletin No. 3, November 1995. 

CANCER R,SK = INTAKE (m-#gday) x INHALATION CANCER SLOPE FACTOR (wlkg-dap)” 

Note: For no~mrelnogenlc effects: AT = l?D 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4/21198 



TABLE E-13 

INHALATION OF PARTJCULATES - SURFACE SOIL 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 12 

CARCINOGENIC EFFECTS 

COhIPOuND 

Arsenic 

INORGANIC OR SOIL AIR INTAKE INHALATION CANCER 

ORGANIC CONCEXTRATION WITS CONCENTRATION (tug/kg-day) CSF RISK 

Ii0 (mg/m’) (mglkg-day)*-1 

I 3.8 w/kg 3.06E-09 3.OE-12 lSE+Ol 4SE-11 

SUMMARY CANCER RISK 4E-11 

NONCARCINOGENIC EFFECTS 

MORGAMC OR son UNITS AIR INTAKE IKIIALATION IIAZARD 

COhIPOuNl) ORGAhW CONCEXTRATION CONCIDTRATION (mglkg-day) RID QUOTIENT 

I/O (mglm~) (tug/kg-day) 

Alooiimnu I 15300 mglkg 1.23E-05 8.5E-08 ND 
Arsenic I 3.8 m&s 3.06E-09 2. IE-I I ND 

Iron I 9200 mglkg 7.42E-06 5.lE-08 ND 

SUMMARY HAZARD INDEX OE+OO 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
412119% 



TABLE E-14 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADULT RESIDENT 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

I PARAhlETER 

CONCYNTRATION SolL 

INGFSTION RATE 

FRAcnoN mcEs1w 

AoNERENcE FACIOR 

ABSORPTION FRACITON 

SURFACE ARE4 CxPosm 

DosEMsoRBwPERcvw-r 

aXNWS,ON FACTOR 

coNvnl,u0N FACTOR 

BoDYwmxI 

-vRC FRFXWIIKY 

EX~XURL DuluTION 

A”ERAO,NO TIME 

CANCW AT 

NONCANCER AT 

[I] Units for exposure frequency are events/year in the cab 

cs 

IR 

FI 

AF 

AB& 

SA 

D&x, 

CF 

CF 

BW 

EF 

ED 

SYMBOL VALUE 

chemical-specilic 

100 

100% 

chemical-specific 

5.750 

chemical-specific 

l.COE-09 

I.fxwo6 

70 

350 

24 

70 

uhws 

lemical-specific 

SOURCE 

mghy USEPA. 1995 

unitless USEPA, 1995 
mg/cn+event USEPA, 1995 

unitless USEPA, 1995 

cd USEPA, 1992 
“I&“?-WC”t “SEPA, 199.2 

kgJ% Organic conversion 

k/w Inorganic conversion 

kg USEPA, 1991 

daJ”/~ear [I J Aasumpticm 

years USEPA, 1995 

years USEPA, 1991 

years USEPA, 1995 

. .I lion of the dermally absoraea aose. 

USEPA, 1991. Human Health Exaluation Manual, Supplemental Guidance: ‘Standard Default Exposure Factors”: 

OSWER Directive 9285.603. 

USEPA, 1992. Dermal Exposure Assessmentz Principles and Applications; EPA/K@/%91/011B; Jam&q 1992. 

USEPA, 199.5. Supplementll Guidance to RAGS : Region IV. Human Health Risk Assessment Bulletin No. 3. 

ABB-Environmental Setices, Inc. 

s4ing1.xLs 

4/21/9S 

- 

CANCER RISK = INTAKE (#@kg-day) x CANCER SLOPE FACTOR (mglkg-dayY’ 

IIAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE b&g-day) 

~TAWNGFSTION = 7 

EM’ x AT x 365 dayslyr 

INTAIljFTDWLhUL = DA,& x SA x EF x ED 
BW x AT x 365 dayslyr 

WIWC 
D&V,,, = CSxtWxABS,xCF 

Noie: For nancarcinogenic effects, AT = ED. 



TABLE E-14 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADULT RESIDENT 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 12 

CARCINOGENIC EFFECTS 

INORGAPIC OR SOIL UNITS IhTAKE 

COMPOUND ORGANIC CONCEJiTR4llON INCFXIlON 

110 (m@kz+dny) 

Arsenic I 3.8 mglkg l.SE-06 

SUiMMAKYCANCERRISK 

ORAL CANCER RISK DERMAL INTAKE DERhL41. CANCER RISK TOTAL 

CSF INGESTION ABs Ill DERMhL CSF I4 DERMAL CANCER 

(mglkg-da& (mdkg-day) (m-&edW’ RISK 

lSE+OO 2.7&06 0.001 l.OE-07 lsE+oo ISE-07 2.8506 

3E06 2E07 3E06 

[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995). 

[2] Calculated from oral CSFs. 

NONCARCINOGENIC EFFECTS 

coxIroLNl 

INORGANIC OR 

ORGAIW 

110 

SOIL 

CONCENlR4llON 

L&TlX INrAKE 

lNCESllON 

(mdkp,.dar) 

kuonic I 3.8 mglkg 5.X-06 
Iron I 9200 mg/kg 1.3E-02 -I-- 3.OE-04 1.7E02 

3.OE-01 4.2&02 

I I 
SUMhlARYI1AZARD INDEX I 0.06 

[l] USEPA Region IV guidance spwifia absorption factors of 1% F or organics and 0.1 R for inorganics (November, 1995). 

[Z] Calculated from oral Rflk 

-I--- 0.001 3.OE-07 
0.001 7.2E-04 

QUOTIENT 

I.OE-03 
1.2E-01 

ABB-Environmenti Service-s, Inc. 

Ssingl .xls 

4121198 



TABLE E-15 

MIALATION OF PARTICULATE!3 - SURFACE SOIL 

ADULT RESIDENT 

NAS W’EITING FIELD 

MILTON, FLORIDA 

SITJS 12 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WEICIIT 
EXPOSURE TIME 
EXPOSUREFREQUENCY 
EXPOSURE DURATION 
CONVERSION FACTOR 
AVERAGING TIhlE 

CANCER 

I NONCANCER 

SYMBOL VALUE UNITS 1 SOURCE 
I chemtcal- 1 

C chemical-specific specific 

PEF l.t4E+09 m3/kg default [I] 
CA chemical-specific me/m3 
IR 0.833 m’lhour USEPA, 1995 

BW 70 kg USEPA, 1991 
ET 16 hours/day Assumption 
EF 350 days/year USEPA, 1995 

ED 24 years USEPA, 1995 
CF 0.001 mdug Organics only 

AT 70 years USEPA, 1991 
AT years USEPA, 1995 

- - 
)[l] Florida Soil Clean-Up Goal Variable. FDEP. 1995. I 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Faaors’; OSWER Directive 9285.ko3. 

USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessmen Rulletin h’o. 3. 

CANCER RISK = IhTAKE (mg/kgday) I INHALATION CANCER SLOPE FACTOR (mg/kgdayf 

HAZARD QUOTIENT = IATAKE (mg/kgday) I INHALATION REFERENCE DOSE (mglkgday) 

&TAKE = CAxXblXalX&ER 

BW x AT x 365 dayal)-r 

Where: 

CA = CxCFx(l/PEF) 

Nols: 

For nonmrchqenk eKeIs: AT = ED 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4/21198 



TABLE E-15 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 12 

CARCINOGENIC EFFECTS 

COhU’OUND 

Arsenic 

INORGANIC OR SOIL AIR INTAKE INHALATION CANCER 

ORGANIC CONCFNTRATION UNITS CONCENTRATION (&kg-day) CSF RISK 

I/O (mghP) (q/kg-day)-1 

I 3.8 mg/kg 3.06E-09 1.9E- 10 1.5E+Ol 2.9E-09 

SUMMARYCANCERRISK 3E-09 

NONCARCINOGENIC EFFECTS 

LXORGAiiiC OR SOIL UNITS AIR INTAKE JXMALATION IIAZARD 

COhlPOLMl ORGAXIC CONCELNTRATION CONCENTRATION (q/kg-day) RID QUOTIENT 

110 (mglm’) (n&kg-day) 

Ahminmn I 15300 mg/kg 1.23E-05 2.3E-06 ND 
Arsenic I 3.8 mg/kg 3.06E-09 5.6E-10 ND 
Iron I 9200 mglkg 7.42E-06 1.4E-06 ND 

SUMMARYHAZARDINDEX OE+OO 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4/2u98 



TARLE E-16 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SlrRFACE SOIL 

CHILD RESIDENT 

NAS WHITING FIELD 

hlILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS 

SYMBOL 

cs 

IR 

Fl 

AF 

SA 

ABS 

CF 

CF 

BW 

BW 

EF 

ED 

ED 

S‘LI!.,, 

DA,, 

AT 

AT 

VALUE 

chemical-specific 

200 

lcw 

1 
age-specific 

chemical-specific 

I .OOE-O6 

I .ooE-aY 

15 

age-spit% 

3% 

E 

age-specific 

764 

chemical-specific 

7a 

c 

UNms SOURCE 

lemical-specific 

mglday USEPA, 1995 

unitless USEPA, 1995 

mglcmkvent USEPA, 1% 

cm2 USEPA. 1989 

unitless USEPA, 1995 

kglmg Inorganic conversion 

kgiug Organic conversion 

k? USEPA, 1991 

k USEPA. I989 

days/year [I) USEPA, 1995 

yccan USEPA. 1595 

pars Assumption 

cm’-year/kg USEPA, 1992 

mglcm’-event USEPA, 1992 

pi-s USEPA, 1991 

yews USEPA. 1995 

ABB-Environmental Sex&%. Inc. 

ssing I .xls 
4/21198 

EQUATIONS 

CANCER RISK = INTAKE (@kg-day) x CANCER SLOPE FACTOR (mglkg-day“’ 

1IAZARD QUOTIENT = INTAKE (tug/kg-day) I REFERENCE DOSE (mglkg-day) 

WllVberC: 

SA.MJ = SUhl (SA x ED I RW) 

D&w,,,= CSxAFxARSwCF 

iwe: For noncarcinogenic efbxIr, AT = FJ). 



TABLE E-16 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SUHFACE SOIL 

CHILD RESIDENT 

NAS WHITING FIELD 

hIlLTON, FLORIDA 

SITE 12 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UXITS INTAKE ORAL CANCER RISK DERMAL INTAKK DERMM, CANCER RlSK TOTAL 
COMPOUND ORGANIC CONCEN’ITL~TION INCES’IlON CSF lNCFSlON AM (11 DEIU4AL CSF I21 DEIlkL4L CANCER 

I/O (mJkg-da?) (ntklkg-day)“ (mg/kk-dkFJ (me/kg-dM’ RISK 

AE&l4C I 3.8 mglkg 4.2E-06 I.SE+OO 6.2E-06 0.001 4.OE-08 1.5IS+OO 6.0508 6.3E-06 

SUMMARY CANCER RISK 6E-06 I 615-08 6E06 

[ 11 USEPA Region IV guidance specifies absorption factors of I $ for organics and 0. I % for lnorganics (November 19%). 

[Zl Calculated from oral CSFs. 

NONCARCINOGENIC EFFECTS 

CObiFOLNl 

INORG.AhlCOR 

ORC.lhlC 

I/O 

SOIL 

CONCENTRATION 
UmTs INTAKE OR4L 

INGESTION RID 

(mg/kg-dnvl (mdkg-day) 

BAZARD 

QUOTIENT 
I*GEsnoN 

DEuhl.4L 

AKS Ill 

INTAKE DERhIAL 

DERhlAL RID 121 
(mJkg-day) (mJkg-da.v) 

liAZARD TOTAL 

QUOTlEh’T IlAZ4RD 
DBRMAL QUOTIEhT 

AM?liC I 3.8 mg/kg 4.9E-05 
Iroll I 9200 mglkg 1.2s01 

SUhlMARY HAZARD INDEX 

[ 11 USEPA Region IV guidance spcifles absorption fackxs of I % for organics and 0. I % for inorganics (November 1’99%. 

(21 Calculated from oral RfDs. 

3.OEfM 1.6E-01 0.001 4.78-07 2.9ElU 1.6E-03 1.6E-01 
3.OE01 3.9E-01 0.001 l.lE-03 6.OE03 1.9E-01 5.8E-01 

0.6 0.2 0.7 

ABB-Environmental Services, Inc. 

Mngl .xls 

412 I198 



TARLE E-17 

INHALATION OF PARTICULATES - SURFACE SOD. 

CHILD RESIDENT 

NAS M’lUTlh’G FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

PARAhmTER 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTRATION IN AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
CONVERSION FACTOR 
AVERAGING TIhIE 

CANCER 

SYh~OL VALUE UNITS 1 SOURCE 
I chemical- 1 

C chemical-specific specific 
PEF I .24E+O9 m’lkg default [l] 
CA chemical-specific mglm) 
IR 0.625 m’lhour USEPA, 1995 

BW 15 kg USEPA: 1991 
ET 16 hours/day Assumption 
EF 350 days/year USEPA, 1991 
ED 6 years USEPA, 1991 
CF 0.001 mgk Organics only 

NONCANCER I AT I 
[ 1 J Florida Soil Clean-Up Goal Variable. FDEP. 1995. 

AT 70 years USEPA, 1991 
‘ears USEPA, 1991 - 6 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 
Factors”; OSWER Directive 6285.6-03. 
USEPA, 1995. Supplemental Guidance to RAGS: Region 4 Bulletins, Bulletin No. 3. November 1995. 

CANCER RISK = INTAKE (mg/kgday) x INHALATION CANCER SLOPE FACTOR (mglkg-dvf 

HAZARD QUOTIENT = INTAKE (m&g-day) I INHALATION REFERENCE DOSE (m&g-day) 

I&TAKE = CAxIIbElXFXzGQ 

BW x AT x 365 days@ 

Where: 

CA = C x CF x (IIPEF) 

Nolr: 

For nnncardnugenk ef~ecls: AT = ED 

ABE-Environmental Services, Inc. 
Ss-inhl .xls 
4121198 



TABLE E-17 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 12 

CARCINOGENIC EFFECTS 

INORGANIC OR son Am INTAKE INHALATION CANCER 

COhlPOUND ORGANIC CONCENTRATION UNITS CONCENTRATION (mglkg-day) CSF RlSK 

II0 (mgh’) (mglkg-day)-1 

Arsenic I 3.8 mg/kg 3.06E-09 1.7E-10 lSE+Ol 2.5B09 

SUMMARYCANCERRISK 3E-09 

NONCARCINOGENIC EFFECTS 

INORGAXIC OR son UNITS Am INTAKE INHALATION HAZARD 

COhIPOUxD ORGANIC CONCMTRATION CONCENTRATION (mglkg-day) RID QUOTIEh’T 

II0 (mglm’) (mglkg-day) 

4liminun~ I 15300 mglkg 1.23E-05 7.9E-06 ND 

4rsenic I 3.8 me/kg 3.06E-09 2.OE-09 ND 

I rwi I 9200 w/kg 7.42E-06 4.7E-06 IND 

SUMMARYHAZARDINDEX . OE+OO 
I 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4/21/98 



TABLE E-18 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

SITE MAINTENANCE WORKER 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

PARAMEl%R SYMBOL VALUE 

concentration SOIL CS chemical-specific 

INCWTION RATE IR 50 

FRACTION INGESTED Fl lM)R 

.AD”ERENCE F*croR AF 1 
MSOttPTtON FRMTION ABS chemical-specific 

SURFACE AREA EXPOSED SA 5,750 

DOSE ABsoww Fmt WENT DfLvml chemical-specilic 

CvhTERstoN FACTOR CF l.oOE-09 

CONYERSION FACTOR CF l.ooE-o6 

BODY WEIGHT BW 70 

mlvJstJTtIRc ntEQIJENcI’ EF XI 

LWOSURE DURATION ED 2s 

*VERGING TIME 

CANCER AT 70 

NONCANCER 2s 

(I] Units for exposure frequency are ewntsiyar m the Cal0 an of the dermally abs 

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: “Stxmdard Default Ewosure Factors’; 

OSWER Directive 9285.m. 

USEPA, 1992. Dermal Exposure .&essment: Principles and Applications: EPAMQIB-9lIOllB; 1192. 

USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assestment Bulletin No. 3. 

UNIT-S SOURCEI 

hemical-specific 

mg/&y USEPA, 1995 

unitless Assumption 

mg/cm+.vent USEPA, 1995 

unitleas Assumption 

cm2 USEPA, 1992 
m&m’-event USEPA, 1992 

Ww Organic conversion 

kh Inorganic conversion 

kg USEPA, 1991 

day.lycdr [ 1] Assumption 

y.xm USEPA, 1995 

USEPA, 1991 

USEPA, 1995 

I 

ABB-Environmental Sewices, Inc. 

Ssingl.xls 

4/21/98 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg-day)-’ 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

~NTA=mxmo~ = - 

BW x AT x 365 days/yr 

INTA%ma. = - 
BW x AT x 365 dayslyr 

WIWe: 

D&,,= CSxAFxABSxCF 

Note: For noncarcinogenic em&s, AT = ED 



TABLE E-18 

DIRECT CONTACT WITH AND INClDEhTAL INGESTION OF SURFACE SOIL 

SITE MAINTENANCE WORKER 

NAS WHITING FIELD 

MILTON, FLORIDA 

SlTE 12 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNlTs INTAKE 

COhlPOurm ORGANIC CVNCENTR4TiON INGESTtON 

110 (mglkpdav) 

Arsenic I 3.8 mg/kg 8 .OE-08 

SLJMMARY CANCER RISK 
[I] USEPA Region IV guidance specifies absorption factom of 1% for orpic~ ad 0.1 F for in~r@ks (November 1995). 

[2] Calculated from oral CSFs. 

OR4L 

(SF 
(mglkg-da# 

1.SE+oo 

CANCER RISK 

1NGESTlON 

1.2E-07 

lE07 

DERMAL 

Am 111 

0.001 

INTAKE DERM4L 

DERhLti CS.F I21 
(,,,plkg-das) (wlk@dM 

9.2E-09 1st 00 

cANa3R IaSK TOTAL 

DERMAL CANCEU 

RlSK 

1.4E-08 1.3E-07 

lE08 lE07 

NONCARCtNOGENIC EFFECTS 

INORGANIC OR SOIL LWITS INTAKE ORAL HAZARD DERhLAL IhTAKE DEIWAL HAZARD TOTAL 

HAZMI” coIwoLbn ORGANlC coxwiwnox 1NCESllON RtD QUO-nEm ARS 111 DEIWAL RID 121 QUOTIFWI 

110 mg/lcg.dny (mJkg-dav) INGFSTlON (mg/kg.dst’) (&kg-day) DERhlAL QuonENT 

Arsenic I 3.8 mglkg 2.2L07 XOE-M 7.48-04 0.001 2.6&08 2.9E.OQ 8.8E-05 8.3E-04 

Iron I VZOCI ,mg/kg 5.4E-04 , 3.OE-01 1.8E-03 0.001 6.2E-05 6.OE-U3 1 .OE-02 1.2E-02 

SLMiiARY IlAZARD INDEX 0.003 0.01 0.01 
111 USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1 R for inorganics (November 1995). 

I-- 12) CalcuIated from oral RfLh. 
I 

J 

ABB-Environmental Services, Inc. 

Sdngl .xIs 

4/21/98 



TABLE EIY 

I[NIIALATION OF PARTICULATEYS - SURFACE SOIL 

SITE MAINTENANCE WORKER 

NAS WUITING FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

SYMBOL 

C 

PEF 

CA 

IR 

BW 

ET 

El= 

ED 

CF 

AT 

PARAMETER VALUE UNITS 1 SOURCE 
chemical- 

chemical-specific specific 

1.24E+09 m’lkg default [I] 

chemical-specific mglm’ 

2.5 mYhour USEPA, 1995 

70 k USEPA, 1991 

8 hours/day Assumption 

30 days/year Assumption 

25 years IJSEPA, 1995 

0.001 Wu8 Organics only 

70 years USEPA, 1991 

25 vears USEPA, 1995 
- 

[I ] Florida Soil Clean-Up Goal Variable. FDEP, 1995. 

USEPA, 19YI Human Ilcalth Evaluation Manual, Supplenrntal Guidance: 

‘“Standard Default Exp0su-c Factors”; OSWER Din&c. 9285.6-03. 

[I.&EPA, 1995. Suppknrntal Guidance to RAGS: R&n 4 Bulletins, Bulletin NO. 3. Novcmkr 1995. 

CANCER RISK = I&TAKE (mgnigday) x INHALATION CANCER SLOPE FAnOR (mgikgday)” 

IIAZARD QUOTIENT = IWAKE (m&da)-) I INIIALATION REFERENCE DOSE (mg/kgday) 

Where: 

CA= CxCFr(I/PEF) 

Note: For noncarcInogenIc ellects, AT = ED 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121198 



TABLE E-19 

INHALATION OF PARTICULATES - SURFACE SOIL 
SITE MAINTENANCE WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 12 

CARCINOGENIC EFFECTS 

NORGANIC OR SOIL AIR NTAKE INHALATION CANCEX 

CORIPOuND ORGANIC CONCMTRATION UNITS CONCIBTRATION (mglkg-da?;) CSF RISK 

I/O (mglm3) (mglkp-day)*-1 

Arsenic 1 3.8 wdk 3.06E-09 2.6E-11 l.sE+Ol 3.9E-10 

SUMMARYCANCERRISK 4E-10 

NONCARCINOGENIC EFFECTS 

l3ORGAhX OR SOIL UNlTS AIR NTAKE 

COMPOL~TI ORGANIC COMCFNRATION CON’XiiTRATIOK (mglkg-day) 

110 (mg/m*) 

Aluniinum I 15300 m&z 1.23E-05 2.9E-07 
Arsenic I 3.8 wk 3.06E-09 7.2511 
Iron I 9200 mdk 7.42E-06 I .7E-07 

SUMRIARYHAZARDINDE;r 

MIALATION 

RID 

(mglkg-day) 

ND 

ND 

ND 

IIAZARD 

QUOTIENT 

OE+OO 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4/21/98 



TABLE E-20 

VIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

OCCUPATIONAL WORKER 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER SYMBOL 

CS 

IR 

FI 

AF 

ABS 

SA 

WV, 

CF 

CF 

BW 

EF 

ED 

AT 

meci lath of the dormall~ a 

USEPA, 1991 

VSEPA. 1995 

USEPA, 1591. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Eqosure Factors”; 

OSWER Directive 92X5.603. 

USEPA. 1992. Dermal Exposure Assessment: Principle and Applications; EPA16001l3-91N)l I B; 1192. 

USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Heal& Risk Assessment Bulleim No. 3. 

VALUE 

chemical-specific 

50 

100% 

chemical-specific 

2,300 

chemical-specific 

1.00E-09 

l.oOE-O6 

70 

2% 

25 

70 

25 

UNITS SOURCE 

lemical-specific 

mglday USEPA, 1995 

unitlass Assumption 

mg/cm’-event USEPA, 1992 

unitless Assumption 

cm2 USEPA, 1992 

*gh2-.%“l USEPA. 1995 

we organic ccmvei-5ion 

k/w Inorganic conversion 

kg USEPA, 1991 

days!year 111 USEPA, 1995 

yeaan USEPA, 1995 

ABB-Enviraunental Services, Inc. 

ssing1.xls 

4121198 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg-day)” 

HAZARD QUOITENT = INTAKE (mglkg-day) / REFERENCE DOSE (mglkg-day) 

INTAI(E1wxsnoN = G%IExFI X CF xJZXKQ 

BW b AT x 365 dayslyr 

lNTAKJ&,,,,L = -Q 

BW s AT x 365 dayslyr 

Where: 

DA,, = CSxAFxABSxCF 

Note: For aoncarcioogenie effects, AT = ED 



TABLE E-20 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

OCCUPATIONAL WORKER 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 12 

CARCIh’OGENIC EFFECTS 

INORGANIC OR SOL UNITS INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 

COMPOUND ORGANIC CONCENTRATION INGESTION CSF INGESTION AM ItI DERMAL CSF (21 DERMAL CANCER 

110 (m&day) (r”g/kgdnyp (mg~dsy, Wk-da~)-L RISK 

Arsenic I 3.8 mdkg 6.68-07 l.SE+OO 1 .OE-06 0.001 3.1E-08 I.SE+OO 4.68-08 1 .OE-06 

SUMMARY CANCER RISK lE-06 I SE-08 , lE-06 
[I] L&EPA Region IV guidance speciliea absorption factors of 1% for organics and 0.1 C for inorganics (November 1995). 

[?I Calculated from oral CSFs. 

NONCAKCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL HAZARD DERMAL Ih’TAKE RERMAL IIAZARD TOTAL 

COMPOUND ORGANIC CONCEhTRATlON INGESTION RID QUOTIENT Am Ill DP.RMAL RID PI QUOTIENT HAZARD 

I/O (mglkgday) (mg/kday) INGESTION (m&g-day) (mg/kday) DERMAL QUOTIENT 

Arsenic I 3.8 mg/kg 1.9E-06 3.OE-@I 6.2E-03 0.001 8.6E-08 2.9~~04 2.98-04 6.5E-03 
Iron I YZOO ,mg/kg 4.58-03 , 4.OE.02 I.lE-01 0.001 LIE-04 J.OE-02 5.28-03 1.2E-01 

SVhlXIARI HAZARD INDEX 

[ 1, USEPA Region IV guidance specifies absmption factors of 1 R for organicr and 0.1% for inorganics (November 1995). 

121 Calculated from oral RfDs. 

0.12 0.005 0.1 

ABB-Enviromnental Services, Inc. 

Ssingl.xIs 

4/21/98 



TABLE E-21 

INDALATION OF PARTICULATES - SURFACE SOIL 

OCCUPATIONAL WORKER 

NAS UIIITIh’G FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

IR 

BW 

ET 

EF 

ED 

CF 

AT 

1 NONC~CER 1 AT 

[II Florida Soil Clean-Up Goal Variabk. FDEP, 1995. 

I PARAMETER SYMROL VALUE UNITS 1 SOURCE 

I chemical- 

C 

PEF 

CA 

chemical-specific 

I .24E+09 

chemical-specitic 

default [l] 

0.833 m’lhour USEPA, 1995 

70 kg USEPA, 1991 

8 hours/day Assumption 

250 days/year Assumption 

25 years USEPA, 1995 

0.001 w/w Organics only 

70 years USEPA. 1991 

25 years USEPA, 1995 

USEPA, 1991. Human Hcnhh Evaluation hlanul, Supplcmntal Gtidanor: 

“Stardard Default Expaure Factors’; OSWER Dinctivc 9XX-03. 

USEPA, 1995. Supplcmntal Guidanoc to RAGS: Rcgim 4 Bulktim. Bull& No. 3, Novcmtrr 1995. 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4/21198 

CANCER RISK = INTAKE (mg/kgday) x INHALATION CA’NCER SLOPE FACTOR (m&day)-’ 

HAZARD QUOTIENT = INTAKE (mg/kgday) / INHALATION REFERENCE DOSE (mg/kgday) 

IhTAKE = m 

RW x AT x 365 days/y 

Where: 

CA = CxCFx(III’EFl 

Note: For nonerclnngenlc etTe.zts, AT = ED. 



TABLE E-21 

INHALATION OF PARTICULATES - SURFACE SOIL 
OCCUPATIONAL WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 12 

CARCINOGENIC EFFECTS 

IILORGANIC OR SOIL , AIR INTAKE INHALATION CANCFX 

COhIPOum ORGANIC CONCF3TRATION UNITS CONCENTRATION (@kg-day) CSF RISK 

I/O (mglm’) (mglkp-day)‘-1 

Arsenic I 3.8 mg/kg 3.068-09 7.1E-11 lSE+Ol l.lE-09 
SUMMARYCANCERRISK lE-09 

NONCARCINOGENIC EFFECTS 

COhlPOurw 

AIrlnlirIunl 

Arsenic 

Iron 

INORGANIC OR SOIL 

CONCWTRATION 

15300 

3.8 
9200 

UNITS 

m&kg 
w/kg 
mg/kg 

I 
I 7 -2 

1.238-05 
I 

KOE-07 
3.06E-09 2.OE-10 
7.42E-06 1 4.8E-07 

XJMMARYHAZARD UWE: 

INHALATION 

RID 

(mg/kg-day) 

ND 

ND 

ND 

IIAZARD 

QUOTIFBT 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121 I98 

i ‘! 

OE+OO 



TABLE E-22 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

EXCAVATION WORKER 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 22 

EXPOSURE PARAMETERS EQUATIONS 

S\iuBOL 

cs 

IR 

FI 

AF 

ABS 

SA 

D&v, 

CF 

CF 

BW 

EF 

ED 

AT 

AT 

VALUE 

chemical-specific 

480 

lOOR 

chemical-specific 

5,750 

chemical-specific 

1.00E-09 

1 .oOE-O6 

70 

30 

70 

1 

!ation of the dermallp a 

SOURCE 

USEPA. 1995 

Assumption 

USEPA, 1995 

USEPA, 1995 

VSEPA, 1992 

USEPA, 1992 

Organic conversion 

inorganic conversion 

USEPA, 1991 

Assumption 

USEPA, 1991 

yeas 

veal-8 

wbed dose. 

USEPA, 1991 

USEPA, 1991 

USEPA, 1991. Human Health Eralualion Manual. Supplemenlal Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 9285.603. 

USEPA, 1992. Demml E%p\posure Assessmenl: Principles and Applications; EPAIHK)IE-9IIOIIB; 1192. 

USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

CANCER RISK = INTAKE (@kg-day) x CANCER SLOPE FACTOR (mglkg-day]“ 

IIAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE @&-day) 

~NTA~,NG,TIoN = cLSxIRxE 
BW x AT x 365 dayslyr 

lNTAKEDERhUL = DAwent I f&&F&ED 

BW x AT x 363 dayslyr 

WkW 

DJL~I = CSxAFxABSxCF 

Ntde: For noncarcinogenic effects, AT = ED 

ABB-Envirwmental Services, Inc. 

SSingl.ti 

4/21/98 



TABLE E-22 

DIRECT COh’TACT WITH AND INCIDENTAL INGESTION OF SURFACE SOtL 

EXCAVATION WORKER 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 22 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CAtWERRlSK DERMAL INTAKE DERJIAL CANCERRISK TOTAL 

COMPOUND ORGANIC CONCENTRATION INGESTION CSF lNGESTlON ABS[l] DERMAL CSP 121 DERMAL CANCER 

RISK I/O (wg/Qdnv) (m&day)' (tilgi!qdPy, mk-dw" 

Arsenic I 3.8 mglkg 3.1E-08 1..5E+oa 4.6E-OS 0.001 3.7E-IO 1.5E+OO 5.5E-10 4.68-08 

SUMMARY CANCER RISK 5E-08 BE-10 5E-08 
[I] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1 R for inorgaaics (Nobember 1995). 

IS] Calculated from oral CSFs. 

SOSCARCIMXENIC EFFECTS 

INORGAh’lC OR SOIL UXITS ISTAKE ORAL HAZARD DEIL\lAL IhTAKE DERVAL FiA7.AuD TOTAL 

COI!PouND ORGANIC COSCESTRATIOS IXCESTION RfD 111 QL’OTIKXT Ans 121 DERMAL RID 131 QUOTIKW IIAZARD 

I/O (mg/kgdey) (,ng/kgda>) INGESTION (na/&dnr) (nq./Qday) DLRMAL QUOTIEhT 

Arsenic I 3.8 mgfkg 2.1~~06 3.0~~OI 7.IE-03 0.001 2.68-08 2.9E-01 USE-05 7.2E-03 
Iron I Y.ZO mg/kg 5.2E-03 . XOE-01 , 1.7E-02 0.001 6.2E-05 6.0~703 1 .OE-01 2.8E-02 

SUMhlARY IIAZARII IS\I)EX 0.02 0.01 0.03 
[I] Subchronic Rfd values uere used for the excaxtion worker due to short exposure scenario. 

(21 L’SEPA Ragion iV guidance specifies absorption faclors of 1% for or@~ics and 0.1% for inorganicr IUSEPA, 19951. 

(31 Calculated from olal RI%. 

I I 

ABB-Environmen& Services. Inc. 

ssing1.xls 

4/21/98 



TABLE E-23 

INHALATION OF PARTICULATES - SURFACE SOIL 

EXCAVATION WORKER 

NAS WEITING FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER SYMBOL VALUE UNITS SOURCE 

C 

PEF 

CA 

IR 

BW 

ET 

EF 

ED 

CF 

chemical- 

chemical-specitic specific 

I .24E+09 m*/kg 

chemical-specific mglm’ 

2.5 m’/hour 

70 kg 
8 hours/day 

30 days/year 

1 jwrs 

0.001 m&z 

default [11 

USEPA, 1995 

USEPA, 1991 

Assumption 

assumption 

lAssumprion 

‘Organics only 

CANCER AT 70 pm USEPA, 1991 

NONCANCER AT 1 years USEPA, 1991 

[I] Florida Soil Clean-Up Goal Variable. FDEP, 1995. 

USEPA, 1991. Human Health Evaluation h-lanual. Supplemntal Guidanoc: 

Stnrdand Default ExPcsurc Fnnors: OSWER Din&r 9285.603. 

USEPA, 1995. Suppbmntal Guidanoc to RAGS : Region IV. Human Hcakb Risk As~cssmcnt Bulletin No. 3. 

CANCER RISK = INTAKE (mg/kgday) x INHALATION CANCER SLOPE FAaOR (mgikgday)” 

‘ttAzA!tD QUOTlEhT = INrAKE (mg/kgday) / INHALATION REFERENCE DOSE (mg/kg&y) 

IhTAKE = ~EExED 

BW x AT x 365 days&r 

CA = CuCFx(IIFEF) 

Nole: For noncxclnogcns, AT = ED. 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121198 



TABLE E-23 

INHALATION OF PARTICULATES - SURFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 12 

CARCINOGENIC EFFECTS 

INORGAMC OR SOIL AIR INTAKE INHALATION CANCER 

COMPOUND ORGANIC CONCENTRATION UNITS CONCENTRATION (q/kg-day) CSF RISK 

110 (mglm’) (mg/kg-dav)a-l 

Arsenic I 3.8 mglkg 3.06E-09 l.OE-12 l.SE+Ol l.SE-11 
SUMMARY CANCER RISK 2E-11 

NONCARCINOGENIC EFFECTS 

INORCANqC OR 

COhIPOuN~ ORGAhW. 

II0 

AIuminum I 

Arsenic I 

lrun I 

COXCEiiTRATION CONCEBTRATION 

(mglm’) 

SUMMARY HA2 

1.7507 ND 

RD LNDEX OE+OO 



TABLE E-24 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNNI;ILTERED SAMPLES) 

ADULT RESIDENT 

.5ITE 12 

MILTON, FLORIDA 

EXPOSURE PARAMETERS 

. PARAMETER SYhfBOL VALUE UNITS SOURCE 

CONCENTRATION WATER cw chemical-specific uglliter 

INGESTION RATE IR 2 liters/day USEPA, 1995 

BODY WEIGHT BW 70 kg USEPA. 1991 

CONVERSION FACTOR CF 0.001 m&3 

EXPOSURE FREQUENCY EF 354 days/year USEPA, 1995 

EXPOSURE DORATION ED 24 years USEPA. 1995 

AVERAGING TIhlE 

CANCER AT 70 )ean USEPA, 1991 

NONCANCER AT 24 y?ars USEPA, 1991 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance: 

“Standard Default Exposure Factors’; OSWER Directive 9285603. 

USEPA. 1995. Region IV Supplemental Gudance to RAGS, Bulletin No. 3, November. I 

CANCER RfSK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg-Ly)-1 

IiA7ARD QUOTIENT = INTAKE (@kg-day) / REFERENCE DOSE (mglkg-dar) 

INTAKE = CWxlIRa;~!F 

BW x AT x 365 days/year 

Nde: Fa noncarcinogenic cl%-cts, AT = ED. 



TABLE E-24 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 
ADULT RESIDENT 
SITE 12 
MILTON, FLORIDA 

CARCINOGENIC EFFECTS 

COhIPOuND 

No Carcinogectic WCS 

WATER 

CONCENTRATION 

LNITS INTAKE CANCER SLOPE 
WGESTION FACTOR 

(q/kg-day) (@kg-day)‘-1 

CANCFB RISK 

LNGFSTION 

TOTAL CANCER RISK OEi00 

NONCARCINOGENIC EFFECTS 

cohllwuN~ 

Thallium 

ND = no data available. 

WATFR L%ITS 

COSCMTRATIOY 

0.4 UG/LlTFx 

MTAKE RF3FRElYCE 

LiGFSTIOS DOSE 

(&kg-day) (m&kg-day) 

l.IE-05 8.0EO-5 

TOTAL HAZARD INDEX 

HAZARD 

QUOTIENT 

IXGESTION 

1.4E-01 

0.1 

! 



TABLE E-25 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 

CHILD RESIDENT 

SITE 12 

MILTON, FLORDIA 

EXPOSURE PARAMETERS 

PARAMETER 

CONCENTRATION WATER 

INGESTION RATE 

BODY WEIGHT 

CONVERSION FACTOR 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

SYMHOL VALUE UNITS SOURCE 

cw chemical-specific ug ‘lkcr 

IR I liars’da) USEPA, 1995 

BW 15 kg USEPA, 1991 

CF 0.001 mgiug 

EF 350 days/year USEPA, 1995 

ED 6 ,can USEPA, I995 

CANCER m 
NONCANCER AT 

USEPA, I991 Human Hcakh Evaluation hhwl, Sq$cmnml Guidance: 

‘Standard Default Exposun Factors”; OSWER Dinxtive 9185.603. 

USEPA. 1995. Regiion lV Supplcmntal Gldancr. 10 KAGS. Bulktin No. 3. Novemtrr. 

70 Y-n USEPA. 1991 

6 \r.ars USEPA. 1991 

CANCER RISK = Ihl’AKE (mg/kgday) x CANCER SLOPE FAnOR (mglkgda)-j-1 

HAZARD QL~OTlENf = Ihl’AKE (mglkgday) I REFERENCE DOSE (mg/kgdayI 

WI-TAKE = UljllRxEEYEILa_CE 

EM x AT x 365 days/year 

Nolc: For non~arclnogenlc efTtir, AT = El). 



TABLE E-25 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAhIPLES) 
CHILD RESIDENT 
SITE 12 
MILTON, FLORDIA 

CARCINOGENIC EFFECTS 

COhIPOuND 

No carcinogeaic CPCS 

WATER 

CONCWTRATION 

UNITS INTAKE CANCER SLOPE 

NGESTION FACTOR 

(rug/kg-day) (q/kg-day)*-1 

CANCER RISK 

NGFSTlON 

TOTAL CANCER RISK OE+OO 

I I 

I 

NONCARCINOGENIC EFFECTS 

1 
WATFX IBITS CKTAKE RFSFJIIWZE HAZARD 

COhIPoLn~ COMX3TRATIOX I?iGFSTIOS DOSE QUOTIENT 

(mglkg-dav) (q/kg-day) NGESTION 

Thallium 0.4 LWLITER 2.6E.05 S.OE-05 3.2E-01 

TOTAL HAZARD INDEX 0.3 



TABLE E-26 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 

ADULT RESIDENT 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

SIMBOL 

cs 

IR 

FI 

AF 

ABS, 

SA 

WV, 

CF 

CF 

BW 

EF 

ED 

AT 

AT 

VALU 

chemical-specifk 

50 

lM)pi 

0.2 

chemical-specifi 

5,m 

chemical-speciti< 

l.CWE-09 

l.WE-06 

70 

350 

7 

70 

7 

Lwrs SOLRCE 

wnical-specific 

mglday USEPA, 1995 

witless USEPA, 1995 

mglcmkvent USEPA, 1995 

unitless USEPA, 1995 

cd USEPA, 1992 

!&“I*-Went USEPA, ,w 

kg’% Orgaic comwsion 

kg/m8 Inorganic conversion 

kg USEPA. 1991 

days/y%3r [ 11 Assumption 

yar3 USEPA, 1995 

USEPA. 1991. Human Health Evaluation Manual, Supplemenkl Guidance: “Standard Default Explore. Facton”: 

OSWER Directive 9285.603. 

USEPA, 1992. Dcrmal Exposure Assessment: Principles and Applications; EPA/W!&9110llB; January 1992. 

USEPA. 1995. Supplemental Guid;mce to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

ABB-Environmental Services. Inc. 

ss-avg1 .xls 

4121198 

CAh’CER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (q/kg-dayr’ 

IlAZARD QUOTlENT = INTAKJI (mglkg-day) I REFERENCE DOSE (mglkg-day) 

INTAhWDmIAL = DA,,,xSAxEFxED 

BW x AT x 365 dayslyr 

Where: 

Nvett = CSXAFXABS~XCF 

Note: For noncarcinogenic effects, AT = ED. 



TABLE E-26 

DIRECT COSTACT WIT11 AND IXCIDENTAL INGESTION OF SURFACE SOIL (CENTKAL TENDENCY) 

ADULT RESIDENT 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 12 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL L!NlTs INTAKE 

CUhIPOLrND ORGANIC CONCENTR4TlON INOESllON 

110 (mgtkg-dav) 

Arsenic 1 3.8 mglkg 2.68-07 

SUMiiARY CANCER RISK 

111 USEPA Region IV guidance specifies absorption factors of 1% for organic6 and 0.1 R for inorganics Wovemher 1995). 

[2j Calculated from oral CSFs. 

ORAL 

CSF 
(mglkg-dayr’ 

lSE+OO 

CANCER RISK DEIw.41. INTAKE DERhlAL CANCER RISK TOTAL 

INCFSIION ABS 11) DERMAL CSF 121 DEFlMAL CANCER 

(mg/kg-day) h&kg-d& RISK 

3.9E-07 0.001 5.2E-09 1.5E+OO 7.8L09 4.OE-07 

4507 8E-09 4E07 

NOXCARCIMXXNIC EFFECTS 

coxIPouNm 

INORGAiW2 OR 

ORCAhlC 

110 

SOIL 

CON”iN7114~ON 

LmlTs IM-AKE 

1NCFSllON 

(mglkg-dsv) 

3.8 mg/kg 2.6E-06 
9200 mg/kg 6.3E-03 

OWL 

RID 

(mglkg-day) 

2.OE-02 
l.OE+OO 
3.OE-04 
3.OE-01 

IIA7m DERhlAL INTAKE rx%wAL. 

QUOTIENT ABs 111 DERMAL RID 121 

INGESllON (@kg-day) (mglkg-da%‘) 

2.OE-02 
2.OE-01 

8.7E03 0.001 5.2E-08 2.9E-04 
2.1E-02 0.001 1.3E-04 6.OE-03 

- -a I I I I I I 
SUM\lARY ILUARD INDEX I U.UJ 1 

[I] USEPA Region IV guidance specifier absorption factors of 1 R for organics and 0. I C for inorganics GYovembsr, 1%). 

[‘?I Calculated from oral RfDs. 

---I- 
l.SE-04 8.9E03 
2.IE-02 4.2E-02 

I 
0.02 1 0.1 

ABB-Environmental Services, Inc. 

ss~avgl.xls 

4/21/98 



TABLE E-27 

DIRECT CONTACT WITH Ah’D INCIDENTAL INGFXTION OF SL’RFACE SOIL (CENTRAL TENDEXCT) 

CHILD RESIDENT 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 12 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER VALUE 

chemical-specific 

loo 

1005 

0.2 
age-specific 

-5ooo 

I .GQE-06 

I .M)E-o9 

I5 

age-specific 

350 

766 

chemical-specific 

70 

2 

- 
ct 

b 

-L- - 

DWITS SOURCE 

lemical-scecific 

USEPA. 1995 

USEPA, 1995 

USEPA, 1995 

USEPA, 1989 

USEPA, 1995 

Inorganic conversion 

Organic conw&on 

USEPA, 1991 

USEPA, 1989 

USEPA. 1995 

USEPA, 1995 

Assumption 

L’SEPA. I992 

USEPA, 1992 

USEPA, 1995 

CANCEX RISK = INTAKE (tug/kg-day) x CANCER SLOPE FACTOR (t&kg-day’.’ 

HAZARD QUOTmT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

\Vb‘We: 

%c~1:,c1~ = SUM (SA x ED I SW) 

D&m= CSxAFxARSxCF 

N01e: For noncarcinogenic effmzts, AT = FJ). 

ABB-Environmental Services, Inc. 

Ss-avg I As 

J/21/98 



TABLE E-27 

DIRECT CONTACT WITH AND INCIDENTAL IXGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 

CHILD RESIDENT 

NAS WHITING FIELD 

hIILTON, FLORIDA 

SITE 12 

CARCINOGENIC EFFECTS 

INOHGANlC OR SOIL Lwrs IhTAKE OR&L CAhTER RISK DERhL4L INTAKE DERhL4L CANCER RISK TOTAL 

ORGANIC CONCENTR4TION INGFSTION CSF tNGE.STlON ARS Ill DERMAL. ‘=SFVl DERhlAL CANCER 

I/O (mglkg-da?) (mg/kg.da$’ (,&kg-day) (Mwdv)” RISK 

O.OE+OO O.OE+ 00 

I 3.8 mgkg 6.96-07 l.SE+OO l.OE-06 0.001 8.0509 l.SE+OO 1.2E-08 l.lE-06 

SUMMARY CANCER RISK lE-06 lE08 lF,-04 

I [I] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0. I % for inorganics (November 1995). 

121 Calculated from oral CSFs. 

1 NONCARCINOGENIC EFFECTS 

INORGANIC! OR SOIL UKITS IKTAKE OR4L HAZARJI DERhL4L INTAKE nkxhL4L IIAZARD TOTAL 

co~nwuh~ ORGANIC CONCW’TRATION INGESllON RID QUOTIENT ‘4Bs 111 DERhL4L m-n 121 QUOllBiVT HA7ARD 

I/O (q/kg-da>) (mJkg-dmy) INCESllON (mglkp-dav) (mdkg-da?) DEllMU. Quoniza 

Arnenk I 3.8 mg/lrg 2.4505 3.0~M 8.1E-02 0.001 2.8L07 2.9E-04 9.6804 8.2502 
Iron I 9200 mglkg 5.9502 XOE-01 2.OE-01 0.001 6.8804 6.0~03 l.lE-01 3.1E-01 

SUhlM4RI IMWRD INDEZ 0.3 0.1 0.4 , 

1 I I USEPA Region IV guidance specifies absorption factors of I% for organics and 0. I X for in@rganics (November 1995). I 
i2; Calculated im mai RfDs. 

ABB-Environmental Services, 

ss-avg I .xls 

4/21/98 

Inc. 



APPENDIX F 

ECOLOGICAL RISK DATA 



Table F - 1 

Summary of Bioaccumulation Data 

Analyte Log Kw 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposal Area 

Milton, Florida 

Bioaccumulation Factor [al 
[bl 1 Invertebrate [c] Plant [d] I Mammal [e] I Bird [fj 

SEMIVOLATILES 
bis(2-Ethylhexyl)phthalate 5.1 5.OE-02 8.7E-03 l.SE-01 NA 

INORGANICS 
Vanadium NA 1.2E-01 [g] 1.1 E-03 [h] 1.2E-0 1 [i] NA 

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 
TRPH NA NA NA NA NA 

NOTES: 

11 Units for bioaccumulation factors (BAFs) are mglkg (fresh) tissue weight over mglkg (dry) so’ weight for invertebrates and plants. 11 

The BAF units for small mammals and smaII birds are mg/kg (fresh) tissue weight over mg/kg (fresh) food weight. 
)] Log &&, values are from the Superfund Chemical Data Matrix (USEPA, 1993), unless otherwise noted. 

:] The value is an average BAF for semivolatiles measured in earthworms (Beyer, 1990) , unless otherwise noted. 

Dry weight values were converted to wet weight assuming earthworm are 80 % water (13AFwcighf wcigh~ = BAFd, weight/ 0.2). 

11 Plant BAF were calculated using the following equation presented by Travis and Arms (1988) unless otherwise noted: 

log (Plant Bioaccumulation Factor)= 1.588-0.578 (Iog K,,%). The calculated plant BAF value was converted from dry weight to wet weight 

by multiplying the BAF by a factor of 0.2 (assuming 80% water content of plants). 
:] Mammalian BAFs were calculated using the following equation from Travis and Arms (1988), unless otherwise noted: 

log BTF (biotransfer factor) = Log &,,. - 7.6. 

To convert from BTF to BAF, the calculated log BTF is first transformed to base 10 ihan multiplied by the average ingestion 
rates for nonlactating and lactating test animals (12 kg/day). BAFs are convert from dry to wet feed weight by divided the BAF 

by a factor of 0.2 (BAF,, Bcigh, = BTF *12 mgldayl0.2). 

For semivolate analytes with Log rg, less than 5 (Iog I& < 5) the BAF was assigned a minimal value of 0.15. 

] Bioaccumulation data are generally lacking for birds. Therefore, there is uncertainty associated with estimating body dose for birds wiihoui 
considering what chemicals may bioacumulated in prey-item tissue. 

;] Prey-specific value is not available. The value shown is the small mamma1 BAF for this chemical. 

G:\USERS\WHlTING\SITE12\TAB-F-1 1 6122199 



Table F - 1 

Summary of Bioaccumulation Data 

Remedial Investigation Report 
Site 12, Tetraethyl Lead Disposed Area 

Miltou, Florida 

Bioaccumulation Factor [a] 
Analyte Log L bl 1 Invertebrate [c] Plant [d] I Mammal [el I Bird [!‘J 

h] Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water composition of plants. 

i] Value derived from BTFs, presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by 

multiplying by food ingestion rate of 12 kg/day dry-weight. 

Jotes: 
Log 9, = Logarithm transformation of the octanohwater partitioning coefficient. 

NA = not available. 

BAF = bioaccumulation factor. 

mglkg = milligrams per kilogram. 

BTF = biotransfer factor. 

> = greater than. 

< = less than. 

% = percent. 

Leferences: 

Baes, C.F. 111, R.D. Sharp, A.L. Sjoreen, and R.W. Shor. 1984. “A Review and Analysis of Parameters for 
Assessing Transport of EnvironmentaRy Released Radionuclides through Agriculture.” 

ORNL-5786. U.S. Department of Energy, Environmental Sciences Division Oak Ridge, Tennessee: 
Oak Ridge National Laboratory (September). 

Beyer, W.N. 1990. “Evaluating Soil Contamination.” Biological Report No. 90(2). U.S. Department of the 

Interior, Fish and Wildlife Service. Washington, D.C. 
Maughan, J .T. 1993. Ecological Assessment of Hazardous Waste Sites. New York: Van Nostrand Reinhold. 
Suter, G. W. 1993. “Ecological Risk Assessment.” Chelsea Michigan: Lewis Publishers. 
Travis, C.C., and A.D. Arms. 1988. “Bioconcentration of Organics in Beef, Milk, and Vegetation.” 

Environ. Sci. Tech. 22:271-274. 
U.S. Environmental Protection Agency (USEPA). 1993. Superfund Chemical Data Matrix (SCDM). Washington, D.C. 

G:\UST ‘~HITING\SITE12\TAB-F-1 o/22/99 
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Table 1- - 2 
Ingestion Toxicity Information for Wildlife 

Remedial Investi@ioe Report 

Site 12, Tetraethyl lnad Disposal Area 

hliltnn, Flwida 

Analyte Test 
Species 

Test 

Type 

Duration Effect 

Lethal RTV Sublethal RTV 

mglkg-BW-day mglkg-BW-day 
w LOAEL 

References 

is(Z-Ethylhexyllphthalate Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

MOUW3 

MOUS-3 
MOUS.5 

MOlXW 
MOUP3 

MOUSC? 

Rabbit 

Guinea pig 

Guinea pig 

Mammal 

Mammal 

MOW.3 

MOUS.3 

Oral LD,, 

Or.4 

Oral 

Oral 

Od 

Oral 

Oral 

Oral LDEo 

Oral 

Oral 

OId 

Oral 

Oral 

Oral LD,, 

Oral CD,, 

Oral 

Oral 

Oral 

Oral LD,,, 

Oral (subchronic) 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

13 weeks 

snadium Japanese quail Oral LD,, 5 days 

MOUS.3 Gavage LD,, One time 

Ret Oral (subchronic) 2 months 

Rat Oral (subchronic) 35 days 

Chicken Oral (subchronic) 6 weeks 

%PH NA NA 

Mortality 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Mortality 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reprodustive effects 

Reproductive effects 

Mortality 
Mortality 

Reproductive effects 

Reproductive effects 

Raproduotive affects 

Mortality 

Renal effects 

Mortality 

Motialiiy 
Hypertension 

Development effects 

Decrease in egglaying 

NA 

30,600 RTECS, 1993 

7,140 RTECS, 1993 

30,000 

17,200 
10,000 

9,766 

78,880 
4,200 

60 

‘.OO(J 
2,040 

34,000 
26,ODO 

20,000 
20,000 

509,000 
]8001 j--q 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS. 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 7993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

126 RTECS, 1993 

Hill, E.F., at al., 1986 

ATSDR, 1990 

Seiected iettnai RTVs are boxed. The !&a! RTVs ~nrra=nnnd tn the NOAEL when available. When an NOAEL is not available, .o-.‘-“r _..- .- . . 
then the RTV value is calculated by appling a ten-fold application factor to the LOAEL or a five-fold application factor to the Oral LDF,o. 

Selected sublethal RTVs are boxed. The sublethal RTV corresponds to the NOAEL when available. When an NOAEL is not available, 

the sublethal RN value is calculated by appling a ten-fold application factor to the sublethal LOAEL. 

G:\USERS\WHlTING\SITEl2\TAB-F-2 
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Table F - 2 
Ingestion Toxicity Information for Wildlife 

Remedtl Investigdion Rep& 

Site 12. Tetraethyl Lead Diqsnl Area 

Milton, Florida 

Analyte Test Test Duration Effect 

Species Type 
The sublethal RN for aluminum is equal to the LOAEL value because the toxicity test is multi-generational in duration. 

Converted from 30 ppm to 11 mglkg BW-day using standard default parameters USEPA, 1988. 

Lethal RTV Sublethal RTV 

mg/kg-BW-day mg/kg-BW-day References 

Oral LDsO LOAEL R IV ’ LOAEL 1 NOAEL 1 RTV + 

dotes: mg/kg = milligrams per kilogram. 

RTV = reference toxicity value. 

BW = Body weight. 
LD,, = dose resulting in 50% mortality in test population. 

LOAEL = lowest observed adverse effect level. 

NA = not available 

NOAEL = no observed adverse effect level. 

NR = not reported. 

> = greater than. 

% = percent. 

gest = gestation. 

ceferences: 

JSDR. 1990, “Toxicological Profile for Vanadium,” Agency for Toxic Substances and Disease Registry, U S Public Health Service 

Ierg, L R.. GE. Bearse. and L H Merrill. 1963. “Vanadium Toxicity rn Laying Hens,” Poultry Science, Vol 42, pp. 1407-1411 

lomingo, J.L., J L Patemain. J.M. Llobet, and J Corbella, 1986, “Effects of Vanadium on Reproduction, Gestation, Parturition, and Lactation in Rats Upon Oral Administration,” Life Sciences, 

Vol 39, pp. 819-824. 

Iill, E.F., and M 9. Camardese, 1986, “Lethal Dietary Toxicities of Environmental Contaminants and Pestrcides to Coturnix,” Technical Report No. 2, U S. Fish and 

Wildlife Service, Washington, DC 

lational Research Council. 1984. Nutrient Requirements of Poultry, Subcommittee on Poultry Washington, DC.. Natronal Academy Press. 

legistry of Toxic Effects of Chemical Substances (RTECS), 1993-1995;On.line database search. 

&sic. D., and D. Kentera, 1986. “Effect of Chronic Vanadate Administration on Pulmonary Circulation in the Rat,” Respiration, Vol. 49, pp. 68-72. 

ISEPA, 1988. “Recommendatmns for and Documtatron of Btologrcal Values for use in Risk Assessmenr PB 88.179874, EPA-600/6-87-008, Washington, D.C. 

GWSERS- ‘tNG\SITEI2\TAB~F-2 
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Table F - 3 
RTVs Selected for Ecological Risk Assessment [a] 

Units (m@kgBWlday) 

Remedhd lBvefltlgatlon aspelt 

Site 12, T&methyl Lead Diapossl Ama 

Muto% Fkdda 

4nalyte 

mlv~htlle Organic Compouada 
)is(2-Ethylhexyl)phthalata 

SmaUMammal[bl Small Bird [c] l’+ty Mammal [d] Predatory Birdie] 
Lethal 1 Sublethal Lethal 1 Sublethal Lethal 1 Sublethal L&al IstnG 

160 3.6 NA NA 160 3.6 NA NT- 

organk Compouada 

Vanadium 6.2 8.4 19.2 1.1 6.2 0.4 19.2 ‘1.1 

ttal Recmerable P&mlam Eydmcnrbona 

rRPH NA NA NA NA NA NA NA NA 

] L&al RTVs comepond to the boxed lethal RTV pmmted in Table F-2. L&al RTVs c.mqmd to the lowcat NOAEL, 

or one-tenth of the. lowest LOAEL, or on&fth of the lowest LD%. Sublethal RTVs corrtspond to the boxed RTV. 

When aa NOAEL valae in not availabie, one-tmtb of the sublethal LDAEL in used 88 a sunqate. 

t ] Tbesc RTVB repzweat clwnical coaccntmtiom that are not anticipated to remit in adverse effcc~ for the cotton mouse end shoti-tailed shrew. 

: ] Them RTVs mprcscat chemical conccntmtio~ tbet me not mticipatcd to result in advcme effect8 for the eastern madowbuk. 

I ] These RTVs repprceent chemical collcclltntio~ul that are not anticipated to ztsult in adverse effects for the nd fox. 

Wbea no data were available, the mmll mammal value in used ~11 a mmgate. 

: 1 These RTVs represent chemical concentrations that are not mticipeted to remit in adverse effects for the red-tailed lmvk. When no data 

were available. the small bii value is used an a surrogate. 

3k.B: 

NA = not available. 

RTV = reference toxicity valua. 

LD60 = dose resulting in 60% mortali in test population. 

LOAEL = lowest observed adverse effect level. 

NOAEL = no observed adverse affect level. 

RTV-SUMMZWKl 1 



Table F - 4 
Exposure Parameters and Assumptions for Representative Wildlife Species [a] 
Site 12 
Naval Air Station 
Milton, Florida 

Short--bikd shrew 

Red-tailed ha& 

(Smflll oma. bird) 

(Small cam. mammal) 

(Predatory mammal) 

(Predatory bird) 

0.96 1 

800 1 

NOTES: 
. . 

[a] Documentation of exposure parameters presented in: Table 7-5. 

fb] ED = Exposure Duration (percentage of year receptor is expected to be found at study area). 

[c] SIT = Site Foraging Frequency (calculated by dividing site area by receptor home tangs (cannot exceed 1.0)). 

I O:\CD IPDE ; 4122198 



Estimated Exposure from Ingestion of Food and Soil Containing the Reasonable Maximum Exposure Concentration of ECPCs. 
Site 12 
Naval Air Station 
Milton, Florida 

ESI’lRlA’Il?D CONCWTRATIONS BAF VALUES FOR 

EXFOWRE CONCENTRATION DATA 

bis(Z-Ethylhexyl)phthalate 0.051 

Vanadium 26.8 

TRPH 56.8 

ECPC = Ecological Chemical of Potential Concern. 

RhlE = Reasonable Maximum Exposure. 

NA = not applicable 

5.OE-02 2.6E-03 8.7B03 4.4E-04 1.9E-01 NA 

1.2E-01 3.2E+OO l.lE-03 2.9E-02 l .ZE-01 NA 

NA NA NA NA NA NA 

I 1 I 
[a] Bioaccumulation data presented in: Table F-l. 

[b] Invertebrate tissue concentration is the invertebrate BAF multiplied by the RME concentration. 

[cl Plant tissue concentration is the plaut BAF multiplied by the RME concentration. 

6122199 



Table F - 5 
Estimated Exposure from Ingestion of Food and Soil Containin, 0 the Reasonable Maximum Exposure Concentration of ECPCs. 

Site 12 
Naval Air Station 
Milton, Florida 

POTENTIALDIETARYEXPOSURE (mglk@Wlday) WI 

bis(2-Ethylhexyl)phthalate 1.6E-04 I .2E-05 1 .OE-04 4SE-08 2.3Fr08 

Vanadium 8.3&02 1 .OE-02 7.6E-02 3 .OE-05 1.2E-0.5 

TRPH l.lE-01 7.8E-03 8.4E-02 3.58-05. 2.4E-05 

[d] Calculated by summing the concentration derived from rash pathway (multiplying pathway concentration, percent in diet, SW, 

and ingestion rate, and then dividing by body weight). 

SFF = Site Foraging Frequency. 

G:\userr \g\sitel2\tab-F-5.~1s 
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Table F - 6 
Lethal Effect Risks for Representative Wildlife Species from RME Concentrations of ECPCs. 
Site 12 
Naval Air Station 
Milton, Florida 

bis(XZthylhexyl)phthalate 1.6E-04 1.6E+o2 9.8E-07 1.2E-05 NA NA 1 .OE-O4 1.6E+M 6.5Ea7 

Vanadium 8.3E-02 6.2E+OO 1.3E-02 1 .OE-O2 1.9E+Ol 5.4E-04 7.6B-02 6.2E+OO 1.2E-02 

TRPH l.lE-01 NA NA 7.8E-03 NA NA 8.4E-02 NA NA 

I I I 
SUMMARY HAZARD INDEX I 1.3E-02 I 5.4E-04 1 1.2E-02 

PDE = Potential Dietary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkg-BWlday) = lowest NOAEL for closest related species. When an NOAEL is not available, then 

l/10 of the lowest reported LOAEL, or 115 of the lowest reported LD, is used as a surrogate. 

HQ = Hazard Quotient (calculated by dividing PDE by RTV). 

NA = not available. 

G:\Cdonahue\PDE 
4122198 



Table F - 6 
Lethal Effect Risks for Representative Wildlife Species from RME Concentrations of ECPCs. 
Site 12 
Naval Air Station 
Milton, Florida 

bis(&Ethylhe~l)phthalate 4.5E-08 1.6E+o2 2.8E-10 2.3E-08 NA NA 

Vanadium 3 .OE-O5 6.2E+OO 4.9E-06 1.2E-0.5 1.9E+Ol 6.1E-07 

TRPH 3 SE-05 NA NA 2.4E-05 NA NA 

SUMMARY HAZARD INDEX I 4.9E-06 I 6.1B-07 

PDE = Potential Dietary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkg-BWlday) = lowest NOAEL for closest related species. When an NOAEL is not available, then 
1110 of the lowest reported LOAEL, or 115 of the lowest reported LD, is used as a surrogate. 

HQ = Hazard Quotient (calculated by dividing PDE by RTV). 

NA = not available. 

C:\Cdo. j4/22/98 



Table F - 7 
Sublethal Effect Risks for Representative Wildlife Species from RME Concentrations of ECPCs. 
Site 12 
Naval Air Station 
Milton, Florida 

bis(2Bthylhexyl)phthalate 1.6E-04 3SE+55 4.5E-05 1.2E-05 NA NA 1 .OE54 3.5E+fNI 3 .OE55 

Vanadium 8.3E52 8.4E+tM 9.9E53 1 .oE52 l.lE+OO 9.3E-03 7.6E52 8.4E+OO 9.1E-03 

TRPH l.lE-01 NA NA 7.8E-03 NA NA 8.4E52 NA NA 

SUMhMRY HAZARD INDEX 

PDE = Potential Dietary Exposure (mglkg-BWlday). 
I 9.9E-03 I 9.3E-03 1 9.1E-03 

R’pV = Reference Toxicity Value (mglkg-BWlday) = lowest NOAEL for closet related species. When an NOABL is not available, then 

1110 of the lowest repotted LOAEL is used as a surrogate. 

HQ = Hazard Quotient (calculated by dividing PDE by RTV). 

NA = not available. 

G:\CdonahueIPDE 4122198 



Table F - 7 
Sublethal Effect Risks for Representative Wildlife Species from RME Concentrations of ECPCs. 
Site 12 
Naval Air Station 
Milton, Florida 

bis(2-Ethylhexyl)phthalate 

Vanadium 

TRPH 

4.5E58 3.5E+C@ 1.3E-08 2.3E58 NA NA 

3.OE-05 8.4E+55 3.6E-06 1.2E-05 l.lE+O5 l.lE-05 

3.5E-05 NA NA 2.4E-05 NA NA 

SUMMARY HAZARD INDEX I 3.6E-06 I l.lE-05 

PDE = Potential Dietary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkg-BWlday) = lowest NOAEL for closet related species. When an NOAEL is not available, then 

l/10 of the lowest reported LOABL is used as a surrogate. 

HQ = Hazard Quotient (calculated by dividing PDE by RTV). 

NA = not available. 

! ! 
O:\Cdo. ;\PDE 
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Tablt . 2 a 
Estimated Exposure from Ingestion of Food and Soil Containing Central Tendency Concentration of ECPCs: Lethal Effects 
Site 12 
Naval Air Station 
Milton, Florida 

b&(2-Ethylhexyl)phthalat 0.051 

Vanadium 20.1 

ESTII\IATED CONCENTRATIONS BAF VALUES FOR 

IN PREMARY FOOD ITEMS OTHER FOOD ITEMS 

S.OE-02 2.68-03 8.78-03 4.4E-04 

I I 

1.9E-01 NA 

1.2E-0 1 2.4E+OO l.lE-03 2.28-02 1.2E-01 NA 

NA NA NA NA 

ECPC = Ecological Chemical of Potential Concern. 

[a] Bioaccumulation data presented in: Table F- 1. 

NA = Not Available 

I I I 
fb] Invertebrate tissue concentration is the invertebrate BAF multiplied by the central tendency exposure concentration. 

[cl Plant tissue concentration is the plant BAF multiplied by the central tendency exposure concentration. 

G:\usem\whiting\site12\tab-F-S.xls 6122199 



Table F-8 
Estimated Exposure from Ingestion of Food and Soil Containing Central Tendency Concentration of ECPCs: Lethal Effects 
Site 12 
Naval Air Station 
Milton, Florida 

bis(2-Ethylhexyl)phthalate I .6E-04 1.2E-05 1 .OE-04 4.5E-08 2.3E-08 

Vanadium 6.2E-02 7.78-03 5.7E-02 2.3B05 8.8E-06 

TRPH 5.8E-02 4.2E-03 4.6E-02 1.9E-05 1.3E-05 

[d] Calculated by summing the concentration derksed from each pathway (multiplying pathway concentration, percent in diet, SFF, 

and ingestion rate, and then dividing by body weight). 

SFF = Site Foraging Frequency. 

G:\user: 6122199 
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Tab. 
Risk for Representative Wildlife Species from Central Tendency Concentrations of ECPCs: Lethal Effects 
Site 12 
Naval Air Station 
Milton, Florida 

bis(2-Ethylhexyl)phthalate 1.6E-04 

Vanadium 6.2E-02 

TRPH S.SE-02 

I .6E+02 

6.2E+OO 

NA 

9.8807 

I .OE-02 

NA 

I .2E-05 

7.7E-03 

4.2E-03 

NA 

l.lE+OO 

NA 

NA 

7.OE-03 

NA 

1 .OE-04 

.5.7E-02 

4.6E-02 

I .6E+02 

6.2E+OO 

NA 

6.5E-07 

9.2B03 

NP 

SUMMARY HAZARD INDEX I 5.IE-02 I 7.OE-03 

PDE = Potential Dietary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkg-BWlday) = lowest NOAEL for closest related species. When an NOAEL is not available, then 
l/IO of the lowest reported LOAEL, or 115 of the lowest reported LDxr is used as a surrogate. 

4.5E-02 

HQ = Hazard Quotient (calculated by dividing PDE by RTV). 

NA = not available. 

6122199 



Table F-9 
Risk for Representative Wildlife Species from Central Tendency Concentrations of ECPCs: Lethal Effects 
Site 12 
Naval Air Station 
Milton, Florida 

bis(2-EthylhexyBphthalate 4.5E-08 1.6E+02 2.CIO 2.38-08 NA NA 

Vanadium 2.38-05 6.2E+OO 3.7E-06 8.8E-06 1.9E+ol 4.6E-07 

TRPH 1.9E-05 NA NA 1.3E-0.5 NA NA 

SUMMARY HAZARD INDEX 1.8E-05 4.6E-07 

PDE = Potential Dietary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkg-BWlday) = lowest NOAEL for closest related species. When an NOAEL is not available, then 
1110 of the lowest reported LOAEL, or 115 of the lowest reported LDSo is used as a surrogate. 

HQ = Hazard Quotient (calculated by dividing PDE by RTV). 

NA = not available. 

\ 
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Table r’- 10 
Risk for Representative Wildlife Species from Central Tendency Exposure Concentrations of ECPCs: Sublethal Effects 
Site 12 
Naval Air Station 
Milton, Florida 

bis(2-Ethylhexyl)phthalate 4.56-08 3.5E+OO I .3E-08 2.3E08 NA NA 

Vanadium 2.3E-05 8.4E+OO 2.7E-06 8.8E-06 1 .lE+OO 8.OE-06 

TRPH 1.9E-05 NA NA 1.3E-05 NA NA 

SUMMARY HAZARD INDEX 2.8E-05 I 8.OE-06 

PDE = Potential Dietary Exposure (m&kg-BWlday). 

RTV = Reference Toxicity Value (mg/kg-BW/day) = lowest NOAEL for closet related species. When an NOAEL is not available, then 

l/l0 of the lowest reported LOAEL is used as a surrogate. 

HQ = Hazard Quotient (calculated by dividing PDE by RTV). 

NA = not available. 

G:\users\whiting\sitel2\tab-F-10 6122199 



Table F-10 
Risk for Representative Wildlife Species from Central Tendency Exposure Concentrations of ECPCs: Sublethal Effects 
Site 12 
Naval Air Station 
Milton, Florida 

I .6E-04 3.5EfOO 4.58-05 

6.2E-O?. 8.4Ef00 7.4E03 

5 SE-02 NA NP 

I 
I I 

SUMhMRY HAZARD INDEX I 7.9E-M 1 I 7.OE-03 1 7.OE-02 

PDE = Potential Dietary Exposure (mg/kg-BW/day). 

RTV = Reference Toxicity Value (mglkg-BWlday) = lowest NOAEL for closet related species. When au NOAEL is not available, then 

l/IO of the lowest reported LOAEL is used as a surrogate. 

HQ = Hazard Quotient (calculated by dividing PDE by RTV). 

NA = not available. 

1.2E-05 NA NA 1 .OE-04 3.5E+00 3 .OE-05 

7.7E-03 l.lE+CO 1 .OE-03 5.1&02 8.4E+OO 6. SE-03 

4.2E-03 NA NA 4.6E-02 NA NA 

bis(2-Ethylhexyl)phthalate 

Vanadium 

TRPH 

G:\user: bg\sitelZ\tab-F-IO 
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TABLE F-l 1 -A 

ESTIMATED CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS FROM INGESTION OF MAXIMUM EXPOSURE CONCENTRATIONS OF CPC’S IN FOOD AND SURFACE SOIL 

Whiting Field ERA Site 12 
Whiting Field, Florida 

EXPOSURE PARAMETERS [c] 

Mourning dove Small herb. bird 1% 94% 0% 0% 0% 5% 5 2.OE-02 0.015 0.011 0.13 1 

‘ 

~0.1~ 

z:,......... A......... . ..__ ._. .1. .:.. . . . . . . ., ,.:.: .,.......,...,...............................,.,. 

! NOTES: 
[cl Documentation of exposure parameters presented in Table 9-12. 
[d] Site Foraging Frequency (SFF). Calculated by dividing site area by receptor home range (cannot exceed 1 .O) 

6/l 8199 SSL.XLS 



TABLE F-l 1 -B 

ESTIMATED CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS FROM INGESTION OF MAXIMUM EXPOSURE CONCENTRATIONS OF CPC’S. 

IN FOOD AND SURFACE SOIL 

Whiing Field ERA Site 12 

Whiting Field, Florida 

Vanadium 

IPH 

3.3E03 

6.6E-03 

)] Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the SFF and ingestion rata, 

and then dividing by body weight. 



TABLE F-l I-C 
ESTIMATED CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS FROM INGESTION OF MAXIMUM EXPOSURE CONCENTRATIONS OF CPC’S IN FOOD AND SURFACE SOIL 

Vvhiting Field ERA Site 12 

Whiting Field, Flotida 
TISSUE LEVELS IN PRIMARY 

PREY ITEMS (Sk Spectftc) 

9 BAFs are presented in Appendix S, Table S-1. 

1.2E-01 3.2E+OO 3 lE-03 8.3E-02 O.OE+OO O.OE+OO 

NA O.OE+tM 0 OE+OO O.OE+W O.OE+CO 

(b] Plant and invertebrate tissue concentrations are calculated by multiplying the soil concentration by the plant or invertebrate BAF. 

[c] Mammal and bird tissue concentrations are calwlalad by multiplying the small mammal or bird body weight- and ingestion rate-normalized TED by the mammal or bird BAF. 

NA = Not analyzed 

ND =.Not deteded 

TED = Total body dose 

SSL XLS 
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TABLE Fll-E 

RISK FROM POTENTIAL SUBLETHAL EFFECTS FOR TERRESTRIAL RECEPTORS FROM MAXIMUM EXPOSURE CONCENTRATIONS 

OF CPC’S IN FOOD AND SURFACE SOIL 

Whiting Field ERA Site 12 

Whiing Field, Florida 

bis(Z-Elhylhexyl)phthalate 

1 3.3E-03 l.lE+CG 3.OE-03 

I 6.6E-03 NA NA I Vanadium 

TRPH 

JMMARY HAZARD INDEX 

3D = Total Bcdy Dose (mgikgBWday). 
L 

1 3.OE-03 

RTV = Reference Toxicity Value (mgkgBWday); wildlife RTVs are presented in Appendix S, Table S-g. 

HP = Hazard Ctuotiant (calculated by dividing TBD by RTV) 

NA = Not Available 

I 
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Appendix F-l 2 

Statistical Analyses of Biological snd Chemical Data 

Site 12 Surface Soil 

Remedial Investigation Study 

Site 12 

NAS Whiting Field 

Milton, Florida 

PH in Surface Soil versus Earthworm Growth versus Lettuce Seed Germination 

.TRPH 

Surface Soil Earthworm Lettuce Seed Regression Output: Regression Output: 

h/kg) Growth 1%) Germination 1%) constant 10.3856753 constant 82.53294 

nple ID (X) IVl Iv) Std Err of Y Est 3.34496642 Std Err of Y Est 8.976127 

R Squared 0.73515543 R Squared 0.22528 
NO0201 11 6.7 76 No. of Observations 3 No. of Observations 3 
NO0401 25.3 8.8 86 Degrees of Freedom 1 Degrees of Freedom 1 

NO0501 56.8 0 72 

X Coefficient(s) -0.16817428 X Coefficient(s) -0.14607 

Std Err of Coef. 0.10094052 Std Err of Coef. 0.270871 

(2.EthVlhexVl)phthalate in Surface Soil versus Earthworm Growth versus Lettuce Seed Germination 

bis(2-EthVlhexyl)phthalate 

Surface Soil Earthworm Lettuce Seed Regression Output: Regression Output: 

ImuW Growth I%) Germination (%I constant 14.6932742 constant 7.16691 

nple ID IX) (VI Iv) Std Err of Y Est 10.7320612 Std Err of Y Est 21.94643 

R Squared 0.27421565 R Squared 0.044859 
NO0201 0.18 6.7 76 No. of Observations 5 No. of Observations 5 
NO0401 47 8.8 86 Degrees of Freedom 3 Degrees of Freedom 3 

NO0501 51 0 72 
NO0301 0.19 8 94 X CoefficientIs) -0.21311619 X Coefficient(s) -0.153855 

NO0101 0.18 29 43 Std Err of Coef. 0.20017669 Std Err of Coef. 0.409881 

nadium in Surface Soil versus Earthworm Growth versus Lettuce Seed Germination 

Vanadium 

Surface Soil Earthworm Lettuce Seed Regression Output: Regression Output: 

Imglkg) Growth (%) Germination (%I constant 21.2277931 Constant 56.82671 

mple ID k) (v) w Std Err of Y Est 11.2373294 Std Err of Y Est 20.475662 

R Squared 0.20426668 R Squared 0.168593 

NO020 1 12.5 6.7 76 No. of Observaiions 5 No. of Observations 5 

JO0401 

JO0501 

500301 

JO01 01 

22.6 

14.3 

8.5 

7.5 

8.8 

0 

8 

29 

86 

72 

94 

43 

Degrees of Freedom 

X Coefficient(s) 

Std Err of Coef. 

-0.82016767 

0.93460269 

3 Degrees of Freedom 

X Coefficient(s) 

Std Err of Coef. 

3 

1.32833 

1.702946 

112 of the detection limit is used as a surrogate for non-detect values. 

1 \ 
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APPENDIX G 

EVALUATION OF BACKGROUND CONCENTRATIONS FOR 
COVERED LANDFILL SITES 



Evaluation of Background Arsenic Concentrations for Covered Landfill Sites 

Naval Air Station (NAS) Whiting Field, Milton, Florida 

At NAS Whiting Field nine soil types, as identified by the U. S. Department of 
Agriculture, Soil Conservation Service (USSCS), are present. The Remedial 
Investigation (RI) sites at NAS Whiting Field are associated with seven (of the 
nine soil types. The background surface soil data set for each RI site was 
initially determined to be comprised of background surface soil samples from the 
same USSCS soil types as occur on the individual sites. However, available 
information and review of historical aerial photographs indicated that in the 
construction of landfills at the facility, a borrow pit was dug to an 
approximate depth of 10 to 15 feet below land surface (bls) and the exc,avated 
soil was piled to the side. Following landfill operations, the borrow matierials 
comprised of undifferentiated surface and subsurface soils, were used for the 
landfill cover. Any additional soils required to complete the landfill cover are 
believed to have been obtained from other borrow pits located at the facility. 

If a mix of surface and subsurface soils were used in the cover for landfills, 
it would be appropriate to use the combined data set of surface and subsurface 
soil samples as the background screening value. However in order to be 
protective of human health and the environment, it is proposed that the 
background surface and subsurface data set be combined to a single value as be 
used as the “Industrial Use Soil Cleanup Goal". This modified “Industrial Use 
Soil Cleanup Goal" is specifically limited to the covered landfill sites 

;.@-. including: Site 1, 2, 9, 10, 11, 13, 14, 15, and 16 and to the inorganic analyte 
arsenic. 

Tables 3-8 through 3-18 in the General Information Report present the detected 
concentrations and summarize the analytical data for the individual background 
soil samples collected at NAS Whiting Field. A summary of the arsenic background 
data set and the modified “Industrial Use Soil Cleanup Goal" for arsenic is 
presented Table I-l. As indicated on the table the modified “Industrial Use Soil 
Cleanlxp Goal" for arsenic to be used at covered landfill sites is 4.62 mg/kg. 

WHT-Sl2.FS 
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Table A-l 
Summary of Arsenic Detected in 

Surface and Subsurface Background Soil Samples 

Feasibility Study 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Mean of Mean of Mean of Detected 
Surface and Subsurface 

Frequency of Frequency of Soil Background 
of Detected Detection Sub- 

Detected Detection Surface 
Concentrations 

Analyte Detection Concentrations Concentrations Surface and 
Screening 

Surface Soil Surface Soil 
surface Soil Subsurface Soil 

and Subsurface Subsurface Soil 
Concentration (modified 

Samples’ Samples’ 
Samples’ Samples’ 

Soil Samples’ 
Samples’ 

Industrial Use Cleanup 
Goal) 

Inorganic Analvtes (mglkg) 

Arsenic 15115 1.54 I.4114 3.14 wa 2.31 4.62 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed. 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples in which the analyte was 
not detected. 

Note: t-w/kg = milligrams per kilogram. 



Table A-2 
Comparison of Detected Arsenic Concentrations in Surface and Subsurface Soil Samples 

to Florida Soil Cleanup Goals 

Feasibility Study 
Site 12, Tetraethyl Lead Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

, 

Analyte 
Minimum Maximum 
Detected Detected 

Concentration Concentration 

Surface and Subsurface 
Mean of Soil Cleanup Target Soil Cleanup Target Soil Background 
Detected Levels for Levels for Screening 

Concentrations florida (Residential)’ Florida (Industrial)’ Concentration (modified 
Industrial Use Cleanup Goal)’ 

lnoraanic Analvte (mglkg) 

Arsenic 0.52 6.3 2.31 0.8 3.7 4.62 

’ Source: Chapter 62-785, Florida Administrative Code. 
’ The modified Industrial Use Cleanup Goal for arsenic is the Florida Department of Environmental Protection approved site specific cleanup gaol for Perimeter 
Road sites at Naval Air Station, Whiting Field. 

Note: mg/kg = milligrams per kilogram. I 
a 



Department of 

Environmental Protection 

emonChihs 
COWJfnOt 

Twin Towmra WW 
2600 Stair Staw Road 

18ltallassee. Florida 32399-2400 

April 27,1998 

Ms. Linda Martin 
Department of the Navy, Southem Division 
Naval Facilities Engineering Command 
2155 Eagle D&e, PO Box 190010 
North Charieston, SC 29419-9010 

Vtrgrrua 8. wcmem. 
SscrtTarV 

fik arshcl.doc 

RE: Request for Site-Specific Arsenic Soil Ckanup Levels: Covered Lana Sites, NAS 
Whiting Fieid 

Dear Ms. Martin: 

I have reviewed the request for approval of a site-specific Soil Ckamap Goal for arsenic at 
the “covered lanW sites” at NAS Whiting Fieid from Mr. Gerald Walker, ABB Eavir~md 

Services, dated April 22,1998 (received April 22,199s). Based cm the prior presentation to 

‘- 
Department StaEand the summary inkmation fhrnikd in the icttcr and the attached Appendix 
I, the request is -granted to utilize a site-specific Soil Cleanup Goal for arsenic of 4.62 mgkg at 
Sites !; 2, 9, 10, 11, 22, 13, 14, 15 and 16., withtbefbllowing conditions: 

1. The sites may be utikd for act&ties that invoke less than full-time contact with the site. 
This may include, but is not iimited to, a.) parks b.) recreahn areas that receive heavy use 
(such as soccer or baseball fields) or, c.) agricultural sites where farming practices ,resuh in 
moderate site contact (approximately 100 days/year, or less). 

. . 
2. The Navy must assure adherence to the Land use by incorporating the site and conditions 

in a legally binding Land Use Contol agreement. 

3. The above Soil Cleanup Goal shall not be utilized at any other site without specific 
Department approval. 

lfyou him qutstiom or rc@e further chrificatioq please contact me at (904) 921-4230. 

e&al Project Manager 
/---h I 

“Prorecf. Conserve and Manage Fioridas &nvirvnment and ffatwaI RUJU~” 



APPENDIX H 

RESPONSE TO REGULATORY COMMENTS 



.“-, 

Final Response to Review Comments 
Remedial Investigation Report 

Site 12, Tetraethyl Lead Disposal Area 
NAS Whiting Field, Milton, Florida 

Florida Department of Environmental Protection 

1. As we have previously discussed for other sites at NAS Whiting Field, please compare & 
soil and ground water data to the TCLs in Chapter 62-785, F.A.C. If you choose. this can 
be presented and discussed in an appendix. 

Response: All data will be compared against the criteria specified in Chapter 62-785, 
F.A.C. 

2. Please note that monitoring well W-12-1 is a cross-gradient well with respect to Site 
12 and furnishes little site-specific data. 

Resoonse: Groundwater at Site 12 is being addressed in a basewide groundwater 
investigation under Site 40. Data gaps will be addressed in the Site 40 investigation. 

3. Please prepare a surface soil contaminant map (figure), similar to Figure 2-1, which 
depicts the surface soil contaminant levels areally. 

Response: As recommended, a surface soil contaminant map depicting surface soil 
contaminant levels will be added to the RI report. 

4. On page 5-38, aluminum is discussed as being less than background, yet it is higher than 
both the state and federal MCLs. A similar problem is illustrated in Table 6-2 @age 6-7). 
Please present information and discuss the situation with the background sampling sites, 
both soil and ground water. Please justify how (why) the value given for arsenic (and 
other analytes) is representative of “background.” 

Response: Background groundwater issues are currently being addressed under the 
basewide groundwater investigation of Site 40 and will not be addressed in this RI. 
Background information for soil will be presented in the Site 12 RI as appropriate. 

5. Table 6-8: what does the abbreviation of the ELCR, “NE,” mean? 

Response: NE indicates that there is no carcinogenic risk because HHCPCs were not 
identified. A note describing NE will be added to the notes section at the end of the tabie. 

6. Figure 6-2 @age 6-21) and Figure 6-4 (page 6-23): please correctly indicate the Florida 
Target Risk level of lE-06 and remove or explain the arrow which presently (incorrectly) 
refers to that risk. 

Response: Figures 6-2 and 6-3 will be revised as recommended. 

1 



Final Response to Review Comments 
Remedial Investigation Report 

7. 

Site 12, Tetraethyl Lead Disposal Area 
NAS Whiting Field, Milton, Florida 

Section 6.6 (page 6-20): it has not been shown nor necessarily accepted that the amount 
of arsenic in the surface soil is “naturally occurring.” I suggest replacing the “is” in the 
paragraph of bullet #4 with “may, ” which makes the statement acceptable. 

Response: Section 6.6 will be revised as recommended. 

8. Section 9.2, Recommendations: does the discussion in the paragraph of bullet #3 refer to 
surface soil? This should be stated if that is the case. Finally, this section should include 
and properly account for the risks that are attributed to future residents from arsenic in 
surface soil. Contrary to the recommendation in this section, a feasibility study should be 
conducted which evaluates the options based on the fmdings of this study and 
recommends adequate remediation practices, land use restrictions, or other methods by 
which the Navy addresses the site contamination. 

Resnonse: Section 9.2 does refer to surface soils. Appropriate clarification will be 
included in the final RI report. 

G:\usets\whitin&eg-cmntMe12\ntcril2.doc 2 



Final Response to Review Comments 
Remedial Investigation Repon 

Site 12, Tetraethyl Lead Disposal Area 
NAS Whiting Field, Milton, Florida 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

SPECIFIC COMMENTS 

1. Page l-l, Section 1.2 Paragraph 5. The site description is weak in that it provides only 
minimal description from a historic perspective. Information from the 1985 Initial 
Assessment Study should be incorporated into the Draft RI Report. 

Resnonse: Additional site information is provided in the NAS Whiting Field GIR. The 
GIR was prepared to reduce redundancy and the volume of the reports. 

2. Page 3-2, Section 3.3 Paragraph 7. The Draft RI Report states, “During the Phase IIB 
investigation an additional monitoring well, WHF-12-2, was installed south of Site 12 
(Figure 3-l)” However, this is not an accurate description of what appears on Figure 3- 
1. Figure 3-l clearly shows that monitoring well WI-IF- 12-2 is installed on the 
approximate site boundary, not south of the site. The text should be modified. 

Resnonse: The text will be revised to indicate that monitoring well WI-IF-12-2 was 
installed on the south side of the approximate site boundary. 

3. Page 5-10, Section 5.2 Figure 5-2. Review of Figure 5-2 indicates that one additional 
,,f+-- deep monitoring well should be installed in a downgradient (SE) direction from Site 12. 

Well location WHF-12-2 is of no value in assessing possible groundwater contamination 
in a downgradient direction offsite from Site 12 and is only of marginal value when 
determining extent of contamination in a cross gradient direction to Site 12. The addition 
of the third monitoring well would narrow the data gap which presently exists, . 

Response: Groundwater at Site 12 is being addressed in a basewide groundwater 
investigation under Site 40. Data gaps will be addressed in the Site 40 investigation. 

4. Page j-10, Section 5.2, Figure 5-2. Review of Figure 5-2 indicates that well location 
WHF- 12- 1 is of no value in assessing possible groundwater contamination with respect to 
Site 12. If the represented location is accurate with respect to groundwater flow, the data 
obtained is not representative of Site 12 and should be removed from the report. 

Response: Due to the potential for the groundwater flow direction to change in the future 
it is recommended that the data remain in the report. 

,.@--Y 

5. Page 5-27, Section 5.3, Table 5-7. The source of the screening values for EPA Region III 
risk based concentrations (RBCs) is dated May 30,1996. The screening values should 
reflect the more recent version which is dated October 22, 1997. All screening values 
should be checked against the most recent criteria and adjustments made where 
necessary. 

Resnonse: The EPA Region III RBCs will be updated with the most current version 

G:\users\whitingkeg-cmnt\site12krtcril2.doc 3 



available. 

Final Response to Review Comments 
Remedial Investigation Report 

Site 12, Tetraethyl Lead Disposal Area 
NAS Whiting Field, Milton, Florida 

GENERAL RISK REVIEW COMMENTS 

6. Because Site 12 consists of mounds of sludge deposited on the soil surface and possibly 
covered with a thin layer of soil, it is probable that the root zone of trees and other large 
plants will consist primarily of the subsurface soil. The subsurface soil at this site 
contains a much greater number of contaminants than the surface soil. Risk to plants 
from subsurface contaminants was not addressed in the ERA. If risks to plants from 
subsurface contaminants are not evaluated quantitatively, a qualitative discussion of these 
risks to plants should be included in the Uncertainty Analysis (Section 7.7). 

Response: Agree. An uncertainty will be added to the ERA to address this issue. 

7. The conclusion that no risks to terrestrial plants exist at Site 12 was not adequately 
supported by the data presented in the ERA. Risks to plants were assessed using data 
from lettuce seed germination tests with surface soil from three sampling sites within Site 
12. Reduced germination (statistically significant, ~~0.05) was observed in two of the 
three samples. There was no statistical correlation between the concentration of 
contaminants in the soil and the reduction in germination, and the reduced germination 
was attributed to synergistic effects of multiple contaminants and/or variables unrelated 
to contamination. However, statistical correlation (or lack of correlation ) based on only 
three samples is of uncertain value. Also, the assay was for germination only; testing for 
growth and biomass production was not conducted. The canopy is reported to be IO to 15 
feet in height. It was not reported if this area was artificially or naturally revegetated after 
the sludge was deposited, or if the vegetation has been disturbed since the sludge- 
deposition. The canopy height appears to be low for an area that has not been disturbed 
in 30 years, which suggests that a growth depression may be occurring. It is 
recommended that additional investigation be done to more clearly identify the risks to 
plants at this site. This should include additional documentation of the history of the site 
(specifically, the approximate age of the tallest trees), assaying the site to determine if 
sensitive plant species are present, comparison of the growth of specific tree species 
between Site 12 and an adjacent control area, doing a literature search to determine if’ 
there is any documented information on the effect of the identified contaminants on 
plants, and confirming that seed production at the site appears normal. 

--_ 

Response: The tree species listed in the Site Characterization typically do not grow much 
higher than 10 to 15 feet, therefore it is unlikely that the constituents present in soil are 
causing growth to be stunted in trees. As stated in Section 7.2.1, “No state or federally 
listed rare, threatened, or endangered species or species of concern are known or likely to 
inhabit Site 12”. It is unlikely that additional investigation into risks to plants at the Site 
12 would alter the results of this ERA. 

8. The risks to herbivorous birds are not addressed in the ERA. A representative 
herbivorous bird species should be included as a receptor in the ERA. 

G:\usen\whiting\reg-cmntkitel2\mcriI2.doc 4 
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Final Response to Review Comments 
Remedial Investigation Report 

Site 12, Tetraethyl Lead Disposal Area 
NAS Whiting Field, Milton, Florida 

Response: A representative herbivorous bird species will be included as a receptor in the 
ERA. 

9. In Tables 6-1,6-2, and 6-3 it is stated that the values in the Mean of Detected 
Concentrations column are the arithmetic mean of all samples in which the analyte was 
detected. An asterisk in this column notes that the value is the average of a sample and 
its duplicate. However, it is not stated that when averaging a sample and its duplicate and 
the duplicate value is non-detect (data qualifier of “U” or WI”), half of the non-detect 
value is averaged with the sample value. This averaging method needs to be stated in the 
footnotes. 

Response: Per discussions at the April 1999 partnering meeting, the averaging method 
will be stated in the footnotes. 

10. Several tables in Appendix E state chronic and sub-chronic RfD values for thallium. 
However, it is not specified which species of thallium is being evaluated. A footnote 
should be added in each of these tables stating which species of thallium was used in the 
HHRA. 

p42 
Response: As recommended, a footnote specifying the species of thallium will be added 
to the tables in Appendix E. 

SPECIFIC RISK ASSESSMENT COMMENTS 

11. Section 6.2, Paragraph 4, Page 6-2. This section discusses the background screening 
concentrations used in the selection of COPCs. The data referenced is presented in the 
GIR (ABB-ES, 1998) developed for Whiting Field. To verify that screening was done 
appropriately, these data, including a figure showing background sampling locations, 
should be included in an appendix in this document. Inclusion of the referenced tables 
and figure from the GIR, specifically, Tables 3-8,3-9,3-10,3-11,3-15,3-17,3-18,3-12, 
and 3-21 through 3-24, and Figure 3-10 would be sufficient. 

Response: The information requested to be included in the RI report was specificalky put 
in the GIR to reduce redundancy in the RI report and streamline report production. A 
reference to the tables and figures identified in the comment will be included in the 
report. 

.- 

12. Section 6.2, Page 6-3. The text in paragraph two discusses that industrial soil RBCs were 
used to screen for COPCs in subsurface soil. Although only non-residential receptors are 
evaluated using subsurface soil data, subsurface soils should still be screened using 
residential RBCs, as per regional guidance. Because industrial RBCs do not include risks 
from dermal exposure in the RBC calculation, they are not considered by EPA Region IV 
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sufficiently protective to use for COPC identification at the screening stage. Subsurface 
soil data should be re-screened using the residential REKs and risks from exposure to this 
medium should be re-evaluated. 

_- 

Response: The NAS Whiting Field partnering team has established screening criteria for 
subsurface soil and agreed to screen only against industrial RBCs. This practice is 
consistent with the other RI reports prepared to date. 

Section 6.2, Paragraph 6, Page 6-3. The first sentence of this paragraph which begins 
with “If the analyte meets any of the above criteria, is not a member of the same chemical 
class as other HHCPCs in the medium . . . ” is unclear, and appears to imply that 
chemicals may be eliminated as COPCs if they are the only chemical of their “class.” 
This statement requires clarification. The meaning of the term “chemical class” is not 
easily deduced from this sentence. Revisions to this sentence are needed to ensure that 
chemicals are not being eliminated as COPCs for reasons not typically accepted by EPA 
Region IV. 

Response: The phrase “is not a member of the same chemical class as other HHCPCs in 
the medium . . . ” is unclear and will be removed from the sentence. 

14. Table 6-2, p. 6-7. Table 6-2 shows the selection of human health chemicals of potential 
concern for subsurface soil. The value presented for diethylphthalate in the Range of 
Detected Concentrations column is stated as being 570 pg/kg. When the half of the 
duplicate (370 pg/kg / 2) is averaged with the sample value (830 ug/kg) the result is 508. 
pg/kg. This calculation should be reviewed and corrected as appropriate. 

..-_ 

Response: The value of 570 pg/kg for Range of Detected Concentrations is incorrect and 
will be changed to 508 pg/kg. 

15. Table 6-8, p. 6-l 8.This table summarizes the risks associated with future land use. It is 
stated that the excess lifetime cancer risk to a child resident from the inhalation of 
particles is 4 x 1 Os9. However, Table E-l 7 in Appendix E states that the risks to a child 
resident from the inhalation of particulates is 3 x 10s9. This discrepancy should be 
addressed. 

Response: The risk of 4 x 1 Om9 is incorrect and will be replaced by 3 x 1 Os9. 

16. Figure 6-l. This figure presents the conceptual site model for this risk assessment. The 
groundwater ingestion pathway was also evaluated for the future residential receptor. 
However, this pathway has not been marked as complete in Figure 6-l. Figure 6-l 
should be corrected to note that this pathway is evaluated as a complete pathway in this 
risk assessment. 

Response: Figure 6-l will be revised to include the groundwater pathway. 
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Table 6-8. This table summarizes the risks for future receptors. Risks from exposure to 
both surface soil and groundwater COPCs were evaluated for the future residential adult 
and child receptors. However, these risks have not been summed. As specified by the 
NCP, cumulative risks from exposure to all relevant media should be calculated for each 
receptor. Therefore, to complete this risk evaluation, risks from exposure to surface soil 
and groundwater should be summed for the adult and child future resident, and presented 
in this risk assessment. 

Response: Per discussions with Dr. Simon, cumulative risks from exposure to all 
relevant media will be calculated for each receptor. As appropriate, risks from exposure 
to surface soil and groundwater will be summed for the adult and the child resident. This 
will be presented in the risk assessment. 

Section 7.1, Page 7-3, Line 13. The text states that concentrations of contaminants in 
groundwater at Site 12 are low enough that they are not a concern for discharges to 
surface water. The phrase “low enough” is too general and must be defined. The text 
must include either a brief discussion of the contaminant concentrations in groundwater 
and the reason these are believed to not impact surface water or a reference to any 
discussion provided elsewhere in this document. 

Response: The text will be expanded to include more details pertaining to the elimination 
of groundwater from this ERA, Although, the later half of this paragraph does identify 
what was detected, and at what concentration, and how those concentrations compare to 
background. 

Section 7.4.2, Pages 7-9 through 7-18. No herbivorous bird species was included as a 
receptor in the Site 12 model. It is probable that herbivorous avian species are found at 
Site 12 and that the calculated risks to these species are different than those to the Eastern 
Meadowiark, which consumes approximately 20% of its diet as plant materials. An 
herbivorous bird species should be included as a receptor in the ERA. 

Response: Please refer to response to comment #8. 

Table 7-6, Page 7-20. Footnote one states that the bioaccumulation factors (BAFs) for 
plant material are based on the assumption that plants are 80% water. This assumption 
applies to berries and leafy vegetabies, but does not apply to grains, which have a 
moisture content of only 10%. Since the diet of the cotton mouse may consist primarily 
of grains, the risks to the cotton mouse may be underestimated. This source of 
uncertainty should be discussed in the Uncertainty Analysis (Section 7.7). 

Response: An uncertainty will be added to the ERA to address this issue. 
i 
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reptiles species were not estimated because bioaccumulation and toxicity data are lacking. 
Since quantitative exposure data are not available, a brief qualitative discussion of the 
anticipated risks to these groups should be included in the Uncertainty Analysis in 
addition to the current statement that quantitative risks were not estimated. 

- 

Response: A brief qualitative ,discussion of anticipated risks to amphibians and reptiles 
will be added to the uncertainty analysis. 

22. Table E-8. Table E-8 shows the dermal dose-response data for noncarcinogenic effects. 
The chronic oral RfD for thallium is stated as being “80.e-05.” It is believed that the 
decimal is in the wrong place for this value. The value should be changed to “8.0e-05.” 

Response: The decimal point will be changed to reflect the correct RfD 

SPECIFIC COMMENTS REQUIRING ONLY ACTION TO CORRECT THE DOCUMENT 

23. 

24. 

25. 

26. 

27. 

Table of Contents. The Table of Contents does not list an Appendix G. However, tables 
identified as Appendix G are included in the document. Appendix G should be added to 
the Table of Contents. 

Response: The TOC will be updated after the revisions have been incorporated. 

Executive Summary, Page iii, Paragraph 8, and Section 9.1, Page 9-1, Paragraph 4. It is 
never stated in these paragraphs that the medium under discussion is surface soil. The 
text should be modified so that it is clear that the topic is contaminants in surface soil. 

Response: The text will be revised to indicate that surface soil is the medium of 
discussion. 

Section 6.2, Paragraph 6, Page 6-3. Sentence three of this paragraph states that RBCs, 
regulatory guidance values and ARARs are presented in Appendix C. This information is 
actually presented in Appendix E. This text reference should be corrected. 

Response: The text will be revised to indicate that the information is in Appendix E 

Section 6.5.2, Page 6-20, and Section 6.6, Bullet 2, Page 6-26. These sections refer to 
material relating to the risk assessment as being presented in Appendix F or Appendix C. 
All materials referenced are actually presented in Appendix E. The text references should 
be corrected to correspond with the Appendices included in this risk assessment. 

Response: The text references will be revised to indicate Appendix E. 

Figure 7-1, Page 7-4. The bullets that appear in various receptor/exposure route boxes are 
not defined in either the Figure or the text. A definition should be added to the Figure. 

G:\users\whiting\reg-cmntkite12\mcri12.doc 8 



Final Response to Review Comments 
Remedial Investigation Report 

Site 12, Tetraethyl Lead Disposal Area 
NAS Whiting Field, Milton, Florida 

Response: The bullets indicate potential exposure pathways that are qualitatively 
evaluated for a receptor group. The footnote on Figure 7-1 will be revised to clarify the 
exposure pathways that are quantitatively evaluated and qualitatively evaluated. The 
following footnote will be added to Figure 7-1: l indicates the potential exposure 
pathways that are qualitatively evaluatedfor receptors in the Site 12 ERA. 

28. Table 7-2, Page 7-10. For aluminum, the average of detected concentrations is reported 
to be 11,605 ug/kg. In Table 5-7, this value is reported to be 11,600 ug/kg. The values 
reported in Tables 5-7 and 7-2 should be in agreement. 

Resnonse: The Tables will be revised to report an aluminum concentration of 11,600 
wk. 

29. Table 7-7, Page 7-22. Each body weight change value should be identified as a positive 
or a negative change from Time 0. 

Response: A plus or minus will be added to indicate whether the percent change was a 
weight gain or a weight loss. 

p”“i 30. Section 7.6.1, Page 7-23, Paragraph 4. The text states that Tables F-4 through F-7 of 
Appendix F present the HQ and HI calculations for surface soil. There is no reference to 
higher numbered Tables in Appendix F. However, Appendix F also includes Tables F- 
10, F-l 1, and F-12, which are HQ and HI values calculated using the Central Tendency 
concentrations. (Tables F-4 through F-7 are HQ and HI values calculated using the 
Reasonable Maximum Exposure concentrations.) In addition, no Tables F-8 or F-9 were 
included in Appendix F. The text in Section 7 and the Tables included Appendix F 
should be modified to be in agreement. 

Response: The text in Section 7 and the Tables in Appendix F will be modified to be in 
agreement. 

31. Section 7.6.2, Page 7-24, Paragraph 1. The text states that Table F-l in Appendix F 
contains linear regressions analyses of the results of the surface soil bioassays. The linear 
regression analyses are presented in tables identified as Appendix G-l. The text should 
be corrected. 

Resoonse: The text will be changed to reference Appendix G. 

32. Appendix F, Tables F-2, F-5 and F-10. “NA” is not defined in these tables. A definition 
should be included in the footnotes. 

.,-., i Response: A definition of NA will be included in the footnotes. 
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Table E-l. This table provides the screening concentrations for surface soil and shows 
which values were selected as screening values. It is stated that the risk based screening 
concentration (REK) for mercury is 2.3 mgkg. According to the REK table, this value 
correspckds with the REX for mercuric chloride, not elemental mercury. It should be 
stated in the table that this value represents the RBC for mercuric chloride. 

.- 

The acronym NSC is shown in the RBC column for total petroleum hydrocarbons (TPH). 
However, this acronym is not defined in the footnotes of Table E-l. This acronym should 
be defined in the footnotes. 

Response: A note will be added indicating that the RBC is for mercuric chloride. The 
acronym NSC will be defined in the footnotes. 

34. Table E-l 0. The equation for the dose absorbed per event @Avent) is stated as: 

D&vent =AFxABS,xCF. 

This equation is missing the variable for contaminant concentration in soil (CS). The equation should read: 

D&vm =CSxAFxABS,xCF 

The equation for DA,,,, should be appropriately changed. 

Response: The equation will be revised as noted. 

35. Table E- 12. The equation for dermal intake is stated as: 

~TA&m,,,, = (AT x 365 days/year) x SA,i”adj 

This equation is incomplete. It should read: 

~TAW,,, = PL,, x EF / AT x 365 days/year) x SAsoil/ldj 

The equation for dermal intake should be appropriately changed. 

Response: The equation will be revised as noted. 
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